^TRANSISTORIZED CLASS-B HEARING AID 
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■GO GERNSBACK, Editor 





ACTUAL SIZE 

complete with selector switch... 



• 20,000 ohms per volt. D.C 




• 5,000 ohms per volt. A.C. 



• BANANA-TYPE JACKS-positive 
connection and long life. 




• EXCLUSIVE SELECTOR SWITCH 
speeds circuit, and range settings. 
The first and only miniature VOM 
with this exclusive feature for quick, 
fool-proof selection at all ranges. 



VVV 



CARRYING CASE 

Handsome leather carrying case 
with adequate space for Model 310 
tester and accessories. Trouser 
belt slips through loop on back of 
the case for out-of-the-way carrying. 
MODEL 369 CASE-U.S.A. Dealer 
Net $2-90 



Model 



310 



MIGHTY MITE 



LOOK AT ALL 
THESE RANGES 

DC VOLTS: 0-3-12-60-300-1200 at 20 r 000 OhrrWVofe"- : 
AC VOLTS: 0-3-12-60-300-1200 at 5 r 000 Ohms .-Volt.- ■ 
DC MICROAMPERES: 0-600 at 250 Millivolts. ' ' ■y.v-'v.fi- J:-. ■/ .■- 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts. 
OHMS: 0-20,000-200,000 (200-2000 at center scale), 
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center scale). • 
OUTPUT: Convenient chart in instruction book. 
SEE IT AT YOUR JOBBER 

AND IT'S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! 



the only complete miniature 
V-O-M (AC-DC) 



ONLY 



$ 



34 



50 



Dealer Net 







631 

-.Combination 
V-O-M— VTVM 



630-NA 

For Best Testing 
Around The Lab, 
Production Line 
or Bench 



630 

The Popular 
All-Purpose 
V-O-M 



630-A 

A Good Lab and 
Production Line 
V-O-M 



630-T 

For Telephone 
Service 



666-HH 

Medium Size 
For 

Field Testing 



625-NA 

The First V-O-M 
With 10,000 
Ohms/Valt AC 



666-R 

Medium Size 

With 
630 Features 
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You Practice 0£ You Practice 

^BROADCASTING 

with Kits I Send You 



SERVICING 

with Kits I Send You 




Nothing takes the place of PRACTICAL 
\ I EXPERIENCE. That's why NR I training 
* * is based on LEARNING BY DOING. You 
^„ use parts I send to build many circuits 
common to Radio and Television. With 
my Servicing Course you build the 
modern Radio shown at left. You 
build a Multitester and use it to help 
make $10. $15 a week fixing sets in 
spare time while training. All equip- 
ment is yours to keep. Coupon below will 
bring book of important facts. It shows 
other equipment you build. 




ations Course 
o build low-power 
;., w ui g Transmitter at left 
Use it to fctft practical experience Yon 
put this station "on the air'' . . . per- 
form procedures demanded of broad- 
casting station operators. An FCC 
Commercial Operator's License can 
be your ticket to a bright future. My 
Communications Course trains you 
to get your license. Mail coupon. 
Book shows other equipment you 
build for practical experience. 



I Will Train You at Home in SpareTime 
to be a RADIO -TELEVISION Technician 




TELEVISION 

Making Jobs, Prosperity 

25 million homes have Television 
sets now. Thousands more sold 
every week. Trained men needed 
to make, install, service TV sets. 
About 200 television stations on 
the air. Hundreds more being built. 
Good job opportunities here for 
qualified technicians, operators, etc. 




America's Fast Growing Industry 
Offers You Good Pay, Success 



N.R.I. Training Leads to 
Good Jobs Like These 




I TRAINED 
THESE MEN 



"I have progressed very rap- 
idly. My present position is 
Studio Supervisor with 
KEDD Television, Wichi- 
ta."— Elmer Frewaldt, 3026 
Stadium, Wichita, Kans. 



"Fa sets part time in my 
shop. Made about $500 first 
three months of the year. 
Co'ild have more but this is 
about all I can handle." — 
Frsnk Borer. Lorain, Ohio. 

"I've come a long way in 
Radio and Television since 
graduating. Have my own 
business on Main Street." — 
Joe Travers, Asbury Park, 
New Jersey. 

"I didn't know a thing 
atxut Radio. Now have a 
gocd job as Studio Engi- 
neer at KMMJ." — Bill 
Dtlzetl. Central City, 
Neoraska. 







BROADCAST- 
ING: Chief Tech- 
nic"! an, Chief 
Operator, Power 
Monitor, Record- 
ing Operator, 
Remote Control Operator. SERVIC- 
ING: Home and Auto Radios, Televi- 
sion Receivers, FM Radios, P. A. Sys- 
tems. IN RADIO PLANTS: Design 
Assistant, Technician, Tester, Serv- 
iceman, Service Manager. SHIP 
AND HARBOR RADIO: Chief 
Operator, Radio- Telephone Opera- 
tor. GOVERNMENT RADIO: Op- 
erator in Army, Navy, Marine Corps, 
Forestry Service Dispatcher. Airways 
Radio Operator. AVIATION RADIO: 
Transmitter Technician. Receiver 
Technician, Airport Transmitter 
Operator. TELE- 
VISION: Pick-up 
Operator, Tele- 
vision Techni- 
cian, Remote 
Control Operator. 



Training PLUS opportunity is the PERFECT COM- 
BINATION for job security, advancement. When times 
are good, the trained man makes the BETTER PAY. 
gets PROMOTED. When jobs are scarce, the trained 
man enjoys GREATER SECURITY. NRI training can 
Natio*«i Radio in.t.twf help assure you and your family more of the better 
waihinafo*. o. c. things of life. Radio is bigger than ever with over 3.000 
Our 40th Year broadcasting stations and more than 115 MILLION 
sets in use, and Television is moving ahead fast. 

Start Soon to Make $10, $15 a Week Extra Fixing Sets 

My training is practical, complete; is backed by 40 years of success training 
men at home. My well-illustrated lessons give you basic principles yon need 
and my skillfully developed kits of parts "bring to life" things you learn 
from the lessons. I start sending you special booklets the day you enroll, 
that show you how to fix sets. Multitester you build with my parts helps you 
discover and correct set troubles, helps you make money fixing neighbors' 
sets in spare time while training. Many make $10, $15 a week extra this way. 

Mail Coupon - Find Out What Radio-Television Offer You 

Act now to get more of the good things of life. I send actual lesson t» prove 
NRI home training is practical, thorough. My 64 -page book "How to be 
a Success in Radio-Television" shows what my graduates are doing and 
earning. It gives important facts about your opportunities in Radio- 
~~ Television. Take NRI training for as little as 
$5 a month. Many graduates make nwe than 
the total cost of my training in two weeks. 
Mail coupon now to: J. E. SMITH, President. 
Dept. 7DF. National Radio Institute, 
Washington 9, D. C. 
Our 40th year. 



AVAILABLE 

to all qualified 

VETERANS 

UNDER G.I. BILLS 




Good fir Bafti -TREE 



MR. J. E. SMITH, President, Dept. 7-DF 
National Radio Institute, Washington 9, D. C. 

Mai! me Sample Lesson and 61-pajje Book. FREE, 
(No salesman will call. Please write plainly.) 



Nan 



Age 




Address . 



MailTuhy-TestedWaytoBetierPay 



City 

VETS 



.Zone. . . State. 



write in date 
of discharge 



APR! L 



9 5 7 
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APRIL, 1957 



I Radio-Electronics 



Formerly RADIO (RAFT • Incorporating SHORT WAVE CRAFT • TELEVISION NEWS ■ RADIO & TELEVISION* 



EDITORIAL 

31 Fantastic Electronics— Hugo Gernsback 

AUDIO— HIGH FIDELITY 



32 
35 
37 



Bookshelf Audio Amplifier— G. Franklin Montgomery 
Class-B Hearing Aid— I. Queen 

Modern Phonograph Cartridges, Part I— Julian D. Hirsch 



TEST INSTRUMENTS 

39 Saturable Reactor Controls Sweep Generator— Robert F. Scott 

41 Contact Potential for Loadless Metering— Thomas L. Bartholomew 

42 Sine/Square-Wave Generator— I. Queen 

43 Current Tester— George P. Pearce 

44 Transistor Preamp for Vtvm's— Elliott McCready 

TECHNICAL REPORTS 



46 What s New 

48 50 Million Frenchmen- 



A. V. J. Martin 



TELEVISION 

50 The Sweep Tube— TV's Workhorse— W. O. Hamlin 

53 Push-Pull Video Amplifier Doubles Picture Signal— Sol Libes 

54 TV Service Clinic— Conducted by Jerry Kass 

ELECTRONICS 

56 Telemetering . . . Lifeline of Guided Missile Research (Cover 
Feature)— Joseph Koukol 
Industrial Electronics Quiz— Ed Bukstein 
Lumistron— Mohammed Ulysses Fips 
Portable Moisture Meter— Henrv Francis Parks 
Electronic Bicycle Horn— Irving Gottlieb 



58 
59 
61 
80 



RADIO 

85 Free-Power Receivers-Dr. H. E. Hollmann 

92 Servicing Transistor Radios-Leonard J. D'Airo 

97 Defective If Transformers— Charles Garrett 

100 Regenerative Radio Uses New SB Transistor-Edwin Bohr 
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Correspondence 
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Radio-Electronic 
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New Devices 




Circuits 
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New Records 
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Technical Literature 
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New Tubes and 
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Technicians' News 




Semiconductors 


124 


Tech notes 
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News Briefs 


132 


Try This One 



NEXT MONTH: CUSTOMERS WE COULD DO WITHOUT 
LOW-COST REMOTE AMPLIFIERS 



ON THE COVER 



(More on page 56) 

The operator is keeping a 
helical antenna aimed at the 
guided missile, to receive sig- 
nals used for telemetering. 
Scene is the testing grounds 
of the Jet Propulsion Labor- 
atory, a division of the Cali- 
fornia Institute of Technol- 
ogy. Electronic equipment for 
amplifying and reproducing 
the signals is housed in the 
truck at right. 

Original painting 
by Frank Chapman Williams 
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fkt into 



ELEVISION 

RADIO-ELECTRONICS 




You get 19 big kits 
of equipment 




GOOD JOBS 
SECURITY . . . 



. . . MORE MONEY 
ALL CAN BE YOURS 



YOU are needed in the great modern Tele- 
vision-Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop- 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day — more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
— AUTOMATION — are growing in tre- 
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. 

YOU EARN WHILE YOU LEARN 

Many students pay for their entire training - 
and more — with spare time earning. We'll show 
you how you can, too! Early in your course you 
receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 



YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop- 
tested manuals, modern circuit diagrams, 
practical job projects — all the valuable 
equipment shown above — many other ma- 
terials and services — consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . . , 
you do servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory-made MULTI- 
TESTER. All of this standard equipment is 
yours to keep ... at just one low tuition. 



Resident 

( lir training in ; ° ur v cap ,ta\, 

sta ^» TV Studios- « ere M0tess<;« a "Vlere« W 
Ra4, ?'In, c equiP ,nent li.te facilities »"", son al 



NATIONAL SCHOOLS 

LOS ANGELES 37, CALIF 




f 




-just Send 
Coupon 



NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 190S 
LOS ANGELES 37, CALIFORNIA 




|GET FAST SERVICE- MAIL NOW TO OFFICE NEAREST YOU 

- NATIONAL SCHOOLS, DEPT. KG-47 | 

f 4000 S. FIGUEROA ST. 1 87 N. LA SALLE ST 

LOS ANGELES 37, CALIF. ° CHICAGO 1 , ILL. 

Rush free TV- Radio "Opportunity" Book and sample 
lesson. No salesman will call. 



f 
I 
f 



Niur 




*r.v 




CITY 


711V 


P STATF 



□ Check if interested ONLY in 
Vf TERANSi C:»e dote ol Dlith 



Resident School training it tov Angeles 
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IT'S 



Tung-Sol receiving tubes for TV, radio 
and Hi-Fi replacement are exactly 
the same as those supplied to leading 
independent set makers. This one fine 
quality is your assurance of long, 
trouble-free service that keeps cus- 
tomers with you year after year. Tell 
your supplier you'd rather have 
Tung-Sol Tubes. TUNG-SOL ELECTRIC 
INC., Newark 4, N. J. 

©TUNG-SOL 

MAGIC MIRROR ALUMINIZED 

PICTURE^ TUBES 
RECEIVING TUBES 



Miniature 
Lamps 




I 



Signal 
Flashers 



Radio and 
TV Tubes 



V 



Aiuminiwd 
Picture Tubes 




NEW AMPLIFIER TECHNIQUE may 

have far-reaching* effects, especially on 
microwave frequencies. Signal-noise 
ratios 100 times better than those 
obtainable with any present techniques 
may well make it possible to amplify 
signals far weaker than can now be 
handled. 

The technique was announced in 
almost simultaneous releases from Bell 
Laboratories and the Massachusetts 
Institute of Technology. Although there 
are some differences in the releases, it 
appears that both are discussing essen- 
tially the same thing. The Bell experi- 
ments, however, are the only ones 
clearly described, and we learn that 
the technique is that of stimulated 
emission of radiation — the "maser" 
principle (Radio-Electronics, June, 
1955, page 5G). Electrons in the solid- 
state material placed in a magnetic 
field are at three different energy 
levels. By irradiating the material 
with microwave power large num- 
bers of electrons are raised to higher 



Special 
Purpose Tubes 



Semiconductor 
Products 




The inset is simplified sketch of reson- 
ant cavity and crystal in 9,000-mc 
oscillator. The solid-state device is held 
by three Bell scientists. 

energy levels. A signal at a frequency 
corresponding to the energy difference 
between two of the states will knock 
down electrons from one state to an- 
other, stimulating radiation of energy. 
In the Bell Labs experiments the ener- 
gizing frequency was 17,500 mc and 
that of the signal 9,000 mc. 

The solid-state material consists 
of an ionically bound paramagnetic 
salt, combined with a diamagnetic 
material. Gadolinum ethyl sulphate and 
lanthanum ethyl sulphate were used in 
the Bell experiment, and a crystal of 
the rraterial was placed in a waveguide 
which had two resonant frequencies, 
one equal to the frequency of operation 
(oscillation in this case) and the other 
to the frequency of the energizing 
source. The waveguide was inserted 
into a tube containing liquid helium 



at low temperature (1.20° Kelvin) to 
increase the efficiency of the action. 

TV IN SCHOOLS can save $500 mil 
lion a year, 100,000 teaching positions 
and provide better instruction, states 
Dr. Alexander Stoddard, retired Super- 
intendent of Los Angeles Schools, in 
a report prepared for Ford Foundation, 

In his 62-page report Dr T Stoddard 
recommends that all schools be TV- 
equipped and that no school be built 
without providing for two or three 
rooms equipped with TV receivers and 
a closed-circuit system. Building re- 
quirements for new buildings employing 
ful use of TV should include built-in 
coaxial cables and antenna lines, built- 
in 24-inch sets and a central sound 
system with a talk-back arrangement. 
For buildings now in use Dr. Stoddard 
recommended portable TV sets with 
large speakers in each room; installa- 
tion of antenna, coaxial and wire leads ; 
adaptation of radio circuit equipment 
and improvement of acoustics, lighting 
and ventilation when necessary. 1 

Educational TV stations already in 
operation were praised in the report. 
After expressing appreciation for the 
cooperation of commercial stati ns 
Dr. Stoddard stated, "The schools and 
colleges must have their own stations. 
. . . All the time that can or will be 
given by commercial stations for 
educational programs is but a drop in 
the bucket of what will soon be needed," 

JOHN VON NEUMAN, member of 
the U. S. Atomic Energy Commission 
and pioneer in electronic computer 
theory, died Feb. 8 at the age of 53. 
The impact of von Neumann's theories 
— on high-level scientific problems such 
as thermonuclear weapons and guided 
missiles, Air Force Strategy, girnt 
computing machines, economic and 
sociological enigmas including stock 
market behavior, the operation of oil 
refineries and Weather forecast — was 
decisive. Dr. von Neumann studied and 
taught at leading European universi- 
ties until he came to Princeton in 1930 
to teach mathematical physics. He left 
Princeton University in 1933 to join 
the Institute for Advanced Study. In 
1937, he became a U. S. citizen. 

Von Neumann was an important fig- 
ure in the wartime atom-bomb project, 
When the war ended, he continued to 
advise the Government and in 1955 be- 
came a member of the Atomic Energy 
Commission. He is responsible for to- 
day's thermonuclear thinking in mat 
ters of strategic warfare. He convinced 
the Department of Defense that a high 
(Continued on page 10) 
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LET VeVRY TECH PREPARE YOU /AT 
^SPARE TIME AT HOMMMI^] 



AN INDEX 

BETTER JOB, 
A BRIGHTER 
FUTURE 



ELECTRONICS 
TECHNICIAN 




NO PREVIOUS TECHNICAL EXPERIENCE 
OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop men, farm- 
ers, salesmen — men of nearly every calling — have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast-growing Electronics field. 

Whether you prepare at home or in our well-equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 



Live-Wire Employment Service 




Puts you in touch with job 
opportunities— or helps you 
toward a better position in 
the plant where you are 
now employed. 



Draft Age? 

We have valuable information 
for every man of draft age; so 
if you are subject to military 
service, be sure to 
check the coupon 



I 



A SAMPLE LESSON 

See for yourself how DeVry Tech trains 
you for real opportunities in Electronics. 
We'll also give you a free copy of an 
interesting booklet, "Electronics and YOU." 
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"One of North America's Foremost Electronics Training Centers" 

Accredited Member 

of National 
Home Study Council 











I 








! 


















Your Own 
Service Shop 



MAIL TODAY FOR FREE FACTS 



DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RE-4-N 
Please give me a FREE Sample Lesson and your booklet, 
"Electronic* and YOU." 



NAME 



AGE 




Please prinl 



STREET . 



CITY , 



ZONE . 



. STATE . 



[~| Check here if subject to military training. 

#1090 DeVry Tech's Canadian Training Center is located at 

626 Roselown Avenue, Toronto 12, Ontario 



DeVRY TECHNICAL INSTITUTE 

CHICAGO 41, ILLINOIS 

FORMERLY 

deforest s training, inc. 
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depend on 

Dl ART 

VI 

...the COMPLETE replacement line 



adiart vibrators are the 
Standard of Comparison for 
quality, performance and 
dependability in the industry! 
Men who know . . . manage- 
ment, jobbers .... and 
servicemen . . . ALL agree 
that experience over the 
years has dictated that 
RADIART vibrators are the 
ones to buy and use. 

AND . . . the complete line 
of COMMUNICATION 
vibrators offers the correct 
replacement for 6 volt 
and 12 volt applications. 

Be sure you have the new 
vibrator replacement guide... 
write for your FREE copy... 



THE RADIART CORP 

CLEVELAND 13, OHIO 



A Subsidiary 



Cornell-Dubilier 
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RAYTHEON 




RAYTHEON 
ALL-SET TUBES 

designed with Independent 
Service Dealers in mind 

When Raytheon engineers design tubes, they are not restricted 
to engineering the tubes to the limited specifications of a 
specific TV or radio receiver. On the contrary, Raytheon 
engineers must design tubes that combine top quality with 
all-around performance in all makes and models of receivers. 
Proof of their success lies in the fact that Raytheon tubes are 
sold to virtually all TV and radio set manufacturers on a 
competitive technical basis. 

This ability to perform in many circuits makes Raytheon 
" All-Set' ' Tubes ideal for service dealer replacement work. 
Fill your Tube Carrying Cases and tube shelves with 
Raytheon "All-Set" TV and Radio Tubes and you'll be able 
to meet tube replacement needs of all sets. 

TV-Radio service is your business . . . serving you is ours 




RAYTHEON manufacturing company 

Receiving and Cathode Ray Tube Operations 

Newton, Mass. • Chicago, III. • Atlanta, Ga. • Los Angeles, Calif. 

Raytheon makes ( Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these £ Semiconductor Diodes ond Transistors, NucteOnic Tubes, Microwave Tubes. 
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UNI-D1RECTIONAL 




NEWS BRIEFS 



Where quality is essential, yet cost is a factor — 
you can rely on these SHURE Microphones 

FOR PUBLIC ADDRESS • HOME RECORDING* 
COMMUNICATIONS • PAGING AND INTERCOM 
SYSTEMS 

MODEL 737A "MONOPLEX" : Uni-dircctional, moisture-proofed crystal microphone — reduces 
feedback by 67%! Can be used under adverse conditions of background noise where conventional 
microphones would be practically useless. "Humi-scal" Crystal for trouble-free operation even 
in humid climates. High impedance unit with excellent response to 10,000 cps. Output -54.0 db. 

LIST PRICE $46.00 

MODEL 51 "SONODYNE": Semi-directional, dynamic microphone. Switch for low, medium, 
or high impedance makes it three microphones in one! Ideal for recording and "close-talking" 
applications. Frequency response is 60-10,000 cps, Output -52.5 db. Unusually rugged micro- 
phone; can be used in any climate, indoors or outdoors. LIST PRICE $49.50 

MODEL 315 "GRADIENT": Bi-directional high fidelity microphone with multi-impedance Switch. 
Picks up sound equally from front and rear; is "dead" at sides. Ideal for interview broadcasting 
or group recording. Frequency response 50-12,000 cps. Provides exceptional voice and music 
reproduction. Particularly useful in installations where feedback is a problem. Output -57 db. 

LIST PRICE $85.00 

All three units have rugged, die-cast metal cases and are finished in a rich satin chrome. 

SHURE BROTHERS, INC. 



Microphones Electronic Components 
212 HARTREY AVENUE • EVANSTON, 



ILLINOIS 



"In Electronics Since 1925" 



www.americanr 




(Continued from page 6) 



yield thermonuclear warhead could be 
made light enough to be carried across 
the ocean by a ballistic missile. 

THE FIRST WOMAN to win Gen 

era! Electric's coveted Edison Radio 
Amateur Award for public service is 
Mrs. Mary (Mae) Burke, 45, who op- 
erates station W3CLU at her home at 
265 Waverly Rd., Morton, Pa. Mrs. 
Burke won the award for voluntarily 
handling an average of 3,000 messages 
a month, principally for servicemen 
overseas. 

At a banquet in her honor at the May- 
flower Hotel, Washington, D. C, Mrs, 
Burke was presented with the trophy 
and a $500 check by L. Berkley Davis, 
general manager of the G-E Electronics 
Components Division which sponsors 
the annual award. 




Mrs. Burke was chosen from a group 
of 50 amateurs nominated for this 
award, by a board of judges consisting 
of; Herbert Hoover Jr., Under Secre- 
tary of State; Rosel H. Hyde, Federal 
Communications Commissioner; E. Ro- 

I land Harriman, chairman of the Ameri- 
can Red Cross, and G. L. Dosland, presi- 

I dent, American Radio Relay League. 

TWO NEW TV STATIONS have 
begun telecasting since our last list- 
I ing: 

KUMV-TV, Williston, N. D 8 

KONO-TV, San Antonio, Tex 12 

KWAB, Walla Walla, Wash., channel 
\ 8, has changed its call letters to KRTV, 
and WPSD, Paducah, Ky., channel 6, 
is now known as WPSD-TV. 

The United States and its territories 
now have a total of 497 operating 
stations (401 vhf and 96 uhf), of which 
23 are noncommercial (6 uhf). 

Canada has added a station to its 
roster, bringing its number up to 39: 
CKMI-TV, Quebec City 5 

EXPANDING WORLD TV now lists 
843 transmitting stations and 56 million 
receiving sets. Outside the United 
| States there is a total of 327 stations 
and 14 million sets today — up from 
196 stations and 10.5 million sets one 
year ago. 

Italy is second only to the United 
States with 64 stations — although 41 
of these are automatic satellites. 
Australia came out with a six-station 
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RADIO-ELECTRONICS 



6 months 
from today 



WHICH WILL YOU HOLD 




add technical training to your 
practical experience. GET YOUR FCC 
LICENSE QUICKLY! 

then use our effective 



JOB FINDING SERVICE! 

WE GUARANTEE 



YOUR FCC LICENSE 

If you fail to pass your Commercial License exam after com- 
pleting our course, we guarantee to continue your training 
without additional cost of any kind until you successfully obtain 
your Commercial License. 

HERE'S PROOF FCC LICENSES CAN BE SECURED IN A FEW HOURS 
OF STUDY with OUR Training AT HOME In Spare Time. 

Name and Address License Time 

John J. Johnson. Boise City. Oklahoma 1st Class 20 weeks 

Prentice Harrison. Lewes. Delaware 1st Class 27 weeks 

Thomas J. Bingham. Finley. North Dakota 2nd Class 9 weeks 

William F. Masterson. Key West. Florida 2nd Class 24 weeks 

J. A. Nicdeck. Bethlehem. Pa 2nd Class 8 weeks 

Employers Make OFFERS Like These 

to Our Graduates Every Month 

Broadcast Station in Illinois: "We are in need of an engineer with a first 
class phone license, preferably a student of Cleveland Institute of Radio 
Electronics ; 40 hour week plus 8 hours overtime." 

West Coast Manufacturer: "We are currently in need of men with elec- 
tronics training or experience in radar maintenance. We would appreciate 
your referral of interested persons to us." 

Our Trainees Gef Jobs Like These Every Month 

CHIEF ENGINEER 

"Since enrolling with Cleveland Institute I have 
received my 1st class license, served as a transmitter 
rnttintrr and am now Chief Engineer of Station 
WAIN, 1 also have a Motorola 2- Way Service Sta- 
tion. Thanks to the Institute for making this pos- 
sible." 

Lewis M. Owens, Columbia. Ky. 

TEST EX<; INKER 

"I am pleased to inform you that I recently secured 
a position as Test Engineer with Melpar. Inc. 
(Subsidiary of Westinghouse) A substantial Salary 
inerease was involved. My Cleveland Institute 
training played a major role in rinalifying me for 
this position." 

Boyd Daugherty, Falls Church. Va. 

NAMES OF TRAINEES IN YOUR AREA 
PROVIDED ON REQUEST 

Carl E. Smith, E.E., President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RE. 4, 4900 Euclid Bldg., Cleveland 3, Ohio 

APRIL, 1957 




NS 



Get these valuable 
BOOKLETS 




/ 




CLEVf LAND 
INSTITUTE 



OF RADIO ELECTRONICS 

sample, 
lesson 



MASTER COURSE 





HOW TO 




PASS 


1 


w 


, Livcnoc | 
EXAMINATIONS 



Accredited by National Home Study Council 



Cleveland Institute of Rod Id Electronic* 



Dept. RE-4, 4900 Euclid Bldg., Cleveland 3, O. 

*m mm mm mi mm mm mm mm mm mm mm mm mm mm mm mm ■ 

Please send Free Booklets prepared to help me 
get ahead in Electronics, I have had training or 
experience in Electronics as indicated below: 






□ Military 
r~| Radio-TV Servicing 
| | Manufacturing 
I | Amateur Radio 



PI Broadcasting 

| | Home Experimenting 

I | Telephone Company 

□ Other 



tn what land cf ^orfe cire you 
flaw engaged? 



In what branch of Electronics 
ore you intefesttcf? 



Name. 



Address, 
City 



. 5latp_ 



Special Tuition Rotes to Members <if Armed Fore™ 



n 
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lowest cost because our gianj buyii _ 
power passes biggest savings on to you . . . 
you do the easy assembly, get professional 
results and SAVE! 



-kits 



easiest to build because KNIGHT-KIT 
"Step-and-Check" instruction manuals are 
marvels of clarity— it's just like having a 
good instructor at your side. 



MONET-BACK guarantee: When properly 
aPsserrfbled, KNIGHT-KITS fully meet pub- 
lished specif icationS, or we /efurtd your 
money. 



might-kit INSTRUMENT VALUE 

exclusive "m-circuit" 
k capacitor checker kit 

it "lii-Circuit" Checker 
it "Magic-Eye" Indicator 
if Save Almost 60%! 

Model Y-119 

$]2 50 

A tremendous aid to speedier, more prof- 
itable servicing — and you save almost 
60% over comparable factory-wired 
units. Permits testing of capacitors 
while they are wired in the circuits! 
Simply press a button and the "magic 
eye" shows opens and shorts (not leak- 
age). Checks by-pass, blocking, coupling 
and filter capacitors. Tests for opens 
and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in par- 
allel with a resistance as low as 50 ohms. 
Tests for shorts can be made on any 
capacitor up to 2000 mfd. even when 
shunted by as low as 20 ohms. 1% x5^ 
x 5". With tubes, wire, solder. Shpg. wt., 
5 lbs. 

Model Y-119. Net, F.O.B. Chicago $ lZ i0 
See our Supplement No. 165 for 21 
other Knight Kit instrument values 




free 



SUPPLEMENT 

featuring Knight-Kits 

Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight-Kits, including 
Test Instruments, Hi-Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 



Dept. 02-D7, 100 N. Western Ave., Chicago 80, III 



NEWS BRIEFS 



(Continued ) 



system last November, with some of 
them on the air in time for the Olympic 
Games in Melbourne. Other countries 
that inaugurated TV in 1956 were 
Algiers, El Salvador, Iraq, Korea, 
Portugal and Uruguay, Nicaragua had 
a transmitter on the air for three 
months but closed down after President 
Somoza was assassinated and now has 
no definite plans. 

TV's development behind the Iron 
Curtain has been slow. Russia — in a 
big expansion program — had 31 trans- 
mitters on the air at the end of 1956. 

Foreign TV is rapidly becoming a 
big market for American equipment. 
Almost all countries with TV systems 
that have passed the experimental 
stage are using programs filmed in the 
United States and obtained from Voice 
of America and private TV film dis- 
tributors. 



Calendar of Events 

AIEE Southern District Meeting, April 
3 5, Heidelberg Hotel, Jackson. Miss. 
High-Fidelity Music Show, April 5-7. 
Hotel Benjamin Franklin, Philadelphia, 
P;». 

14 th Annual Radio & Electronic Com- 
ponent Show, April 8-11, Grosvenor 
House and Park Lane House, London. 
England. 

Annual Industrial Electronics Educational 
Conference, April 9-10, Illinois Institute 
of Technology, Chicago. 
Ninth Annual Southwestern IRE Con- 
ference and Electronics Show and Second 
National Simulation Conference. April 

11- 13, Shamrock-Hilton Hotel, Houston. 
Tex. 

Convention of the Council of Radio & 
Television Service Associations of Phila- 
delphia and Delaware Vallev, April 12- 
14, Ritz Carlton Hotel, Atlantic City. N. J. 
High-Fidelity Music Show, April 12-14, 
Statler Hotel, Buffalo, N. Y. 
London Audio Fair, April 12-15, Waldorf 
Hotel, Alclwych, London. England. 
National Symposium on Telemetering and 
Exhibits, April U-16, Sheraton Hotel, 
Philadelphia, Pa. 

Midwest Electronic Service Fair. April 

12- 14, Antlers Hotel. Indianapolis, Ind., 
sponsored by Indiana Electronic Service 
Association. 

International Symposium on Role of 
Solid State Phenomena in Electric Cir- 
cuits. April 23-25, Engineering Societies 
BIdg., New York. 

Seventh Region IRE Conference and 
Electronics Show, April 24-2(5, Balboa 
Park, San Diego, Calif. 

Eleventh Annual Spring Technical Con- 
ference on Television, April 26-27, En- 
gineering Society of Cincinnati BIdg., 
Cincinnati, Ohio. 

81st Convention of Society of Motion 
Picture & Television Engineers. April 
2S-May 3, Shoreham Hotel, Washington, 
D. C. 

1957 Electronic Components Symposium, 
May 1-3, Morrison Hotel, Chicago. 
Fourth Annual Conference for Engineers 
& Architects, May 3, Ohio State Univer- 
sity, Columbus, Ohio. 

Pacific Northwest Instrumentation & 
Automation Exhibit, May 9-10, Seattle. 
Wash. 

Microwave Ferrites and Related Devices 
and Their Applications Symposium, May 
9-10, Western Union Auditorium, New 
York. 

National Aeronautical & Navigational 
Electronics Conference, May 13-15, Day- 
ton, Ohio. 

Second Annual Industrial Nuclear Tech- 
nology Conference, May 14-16, Museum 
of Science and Industry, Chicago. 
1957 Electronic Parts Distributors Show, 
May 20-23, Conrad Hilton Hotel. Chicago. 
(Radio-Electkonics and GERNSBACK 
LIBRARY will exhibit in Room 501.) 
Closed show for manufacturers, repre- 
sentatives and distributors. Admission 
by badge only. 

National Telemetering Conference, May 

27-29, Hotel Cortoz. EI Paso. Tex. 
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"FOR 

OUTSTANDING 
PERFORMANCE 
AND 

trouble-free 
operation you 
can depend on 



801/60 

T.V. EQUIPMENT". 



A complete range of TV equipment for 
hotels, motels and community systems. 




SUPER-40 — BROAD BAND AMPLIFIER 

Completely new design — Four 75 ohm in- 
puts, each separately cont rolled— Modified 
cascode input, giving extremely low noise 
figure — Most versatile ampli- 
fier for present day conditions. *1 1 
Total output up to 4 volts. I I *J 




P. A.— SINGLE CHANNEL PRE AMPLIFIER 

The ultimate in head end equipment — 60 
db gain — Extremely low noise, full A.G.C. 
Exceptional results with si.u- _ 
nals as low as 50 $ 1 35°° 

microvolts. ' 



6>-- 



C. A.— SINGLE CHANNEL LINE AMPLIFIER 



Designed for re-amplification and distri- 
bution of signals in community systems — 
Built-in A. (i.C. eliminates cross-niodula- 
tion. Features absolute sta- 
bility, trouble free operation. *1 1 C 
and minimum maintenance. " 





5 59 



95 



S.P.A.— SINGLE CHANNEL PRE AMPLIFIER 

For head end of multiple systems. 40 db 
gain — built-in overload con- 
trol. Low noise cascode input. 
Economically priced at 
Prices are for U.S. and Canada and are 
suggested user net. 

USE THIS HANDY COUPON 



Benco Television Associates Ltd., 
278 Bridgeland Ave. 
TORONTO 10, Canada. 

Please send me full information on 



□ Super "40" 

□ C.A. 



□ I'. A. 

□ S.P.A. 



Name * jjjjjj 

Address , „ . . , ... ..... {:::{: 

City State jljjjl 

RADIO-ELECTRONICS 
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Learn to Service TV Sets- 

any make or model- Quickly 




New ALL PRACTICE Method 
trains you at home to become 
a Profess ional TV Ser viceman 

You learn the time saving techniques, 
methods used by top TV Servicemen 

Tliis is 100% learn-by-doing, practical training. NRJ supplies all necessary 
equipment, all tubes, including a 17-inch picture tube; and comprehensive 
manuals covering a thoroughly planned program of practice. You learn how 
experts diagnose TV receiver defects quickly. You easily learn the causes 
of defects — audio and video and how to fix them accurately. 

You get actual experience aligning TV receivers, isolating complaints from 
scope patterns, eliminating interference, using germanium crystals to rectify 
the TV picture signal, adjusting the ion trap and hundreds of other valuable 
Professional technique*. 

UHF and COLOR Create 
Growing Opportunities 



17" Picture Tube, Components 
for a TV Receiver, Scope, 
Signal Generator, HF Probe- 
all included in introductory 
price under $200-Easy Terms 

If you want to go places in TV servicing, you 
will act. quickb to find oul what you get, 
what you practice, what you Irani and how 
NRTs new course in Professional Tele\ision 
Servicing will help \ou advance through 
better tec hnical knowledge and training. See 
pictures of equipment supplied, read what 
you practice in book offered FREE to am- 
bitious men with some knowledge of Radio 
or TV fundamentals. Find out about this 
ALL PRACTICE Professional TV Servicing 
Course now. 




To cash in on the present UHF and the 
coming COLOR TV boom you'll need the 
kind of knowledge and experience NKFs 
Course prives. You'll get practice install- 
in jr front-end channel selector strips in 
modern UHF-VHF receivers. You learn 
UHF servicing problems and their solu- 
tion. Mail the coupon now. Discover how 
NKFs new course in PROFESSIONAL 
TELEVISION SERVICING meets the 
needs of the man who wants to pet ahead 
in TV Servicing. 

Not for Beginners 

If you have some knowledge of Radio-TV 
fundamentals, or h 
Shop experience 01 
t raining, this course 
IS FOR YOU. Mai 
coupon today. 

Address National 
Radio Institute. 
Dept. 7DFT, Kith 
and U Sts., N. W., 
Washington 9. D.C. 



had some Radio 
some Radio school 




COUPON BRINGS IMPORTANT 

BOOK FREE 

Get this hook and judge Tor yourself how this course will 
fuilher vmir am hi t ion to reach the top- in TV Servicing or 
help to build a more senile business id your own in TV. 
Many of tomorrow's lop TV Sei \ icemen . . . men who 
ean setwee any make, any no. del. UHF, VHF or Coloi 
IV . . . will ho graduate* ol this training. Mail the 
coupon now. There is no obligation. 




National Radio Institute, Dept. 7DFT, 
16th and I Sis., N.W. 
Washington 9, D.C. 

Please send my FREE copy of "How lo Reach the Top in TV 
Servicing," 1 understand no *ale>man will call. 



Age 



City Zone - State 

Approved Member National Home Study Council 



APRIL, 1957 
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the World's Lirgest Maker 
of Automobile Antennas 



presents . . . c ** 
THE WORLD'S FINEST AND MOST COMPLETE LINE FOR '57 

Giving You Super-Quality Features, Super-Qualjty Materials 
and Super-Quality Construction in Every Antenna 



TENNA BASES 

oiaM-toQMtall/ 





Toke your choice of Screw-Bali with split- 
wosher or unique Ball Ond Rocker mounting 
bases. Both movnt easily, quickly from the lop, 
Only one man needed. Soves time ond money! 



TENNA 

TCcuo&iccd 

With TEAR-DROP 
MOUNTING BASE 

For from fenders, reor fenders 
or reor deck installation. 

Famous "Screw-Boll mounting 
base. 

20° Sweep Bock. 
Model Sec. Len. Cable 



23'-57" 48" 
23 "-57" 180" 



TENNA 

with "BALL & ROCKER" 
MOUNTING BASE 

Mountj entirely from outside. 

Molds angular adjustment per- 
manently. 40' Sweep Back, 



Model 

MH3B- jC 
MH3B-48 
MH3B-54 
MH-3C 



Len. 

23-57" 
23"-57" 
23"-57" 
25"-70" 



36" 
48" 
54" 
36" 



TENNA MASTS 












Masts are of heavy brass tubing 
with lustrous triple chrome plating. 

Seated gaskets prevent water 




leakage. 

Special lubricants eliminate rattle. 



TENNA CABLES 




TENNA MATERIALS 








AND WORKMANSHIP 






ARE GUARANTEED 








FOR THE FULL LIFE 






OF THE CAR! 


a 






V^ar ^ ver Y TennO Antenna is equipped 








\ with a Rador type high "Q" 








U coaxial cable with polyethylene 






0= 


insulation, fully shielded and cov- 








ered with woterproof Vinyfite. 













TENNA SvurAdsL, 



FOR DUAL OR SINGLE REAR 
MOUNT INSTALLATION 




Available in 
"DRESS-UP" AND 
ACTIVE MODELS 



Packed in 
Lovely 
Display 
Carton 



TENNA 

COLLAPSES to I* 
WHEN LOWERED! 

Boll & Rocker Mounting Base. 
Seamless shield lube reduces 
capacity losses. 

Detachable rodor type Cable. 
40" Sweep Bock. 





3 section, rear fin 
antenna, beautifully 
chrome plated from base to 
tip. Equipped with 15 ft. cable 
built-in 75MMF condenser. 33 
angle harmonizes with speed lines of modern 
■ cars. Len. 10"-27". 



Description 

Single "Dress-Up" (no coble) 
Single Rear "Active " 15' cable 
Dual Rear "Active" 22' coble 
Dual Rear, One "Active" 15' coble 



Model Sec. Len. 

FD-3 3 1"-55" 

FD-3A 3 9"-68" 



Cable 

48" 
48" 



TENNA 
SIDE COWLS 

All metal construction with Tenite 
insulators. 

Detachable cable with speedy 
screw fittings. 



Model Sec 



Len. 



Cable 



RAD- 3 3 29"-70" 36" 
RAD- 4 4 29"-92" 36" 
RAD- 5 5 29"-ll2" 36" 



TENNA 

Tops 'em all for 
Mounting Ease! 

The "ball" assures angular 
adjustment for every Cowl or 
fender contour. 30° Sweep 
Bock. 

The "Split-Washer" provides 
economical lop -mounting by one 



Model Sec. 

EZ-2 2 
€2 3 3 



Len. Cable 

25"-49" 36" 
23"-57" 36** 



TENNA 

REPLACEMENT 
MAST 

Fits over broken portion of old 
mosts. 

Allen wrench furnished to tighten 
set screws for eosy installation. 



Model 
RA-3 



Sec. 
3 



Len. 

23"-57" 



Ik 



7580 GARFIELD BLVD. 
CLEVELAND 25, OHIO 
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WWW. 




It's New! Send for this 




booklet today! 

see 

what the 
rapidly- 
expanding 
field of 

ELECTRONICS 

offers 
you 

• BETTER JOB 

• BETTER PAY 

• PROMOTION 

• GREATER SECURITY 



GREATER 
CONFIDENCE 

BETTER 
LIVING FOR 
YOU AND 
YOUR FAMILY 



All these benefits can 
be yours if you act 
now! Take that first 
big step this minute 
— No obligation 
whatsoever! 



TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET ! 



CAPITOL RADIO ENGINEERING INSTITUTE 

ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 144-D, 3224— 16th St., N. W.. Washington 10, D. C. 

Please send me your course outline aad FREE illustrated Book- 
let "Your Future in the New World oi Electronics" . . . describ- 
ing opportunities and CREI home s.-udy course in Practical 
Electronics Engineering. 



CHECK 
FIELD OF 
GREATEST 
INTEREST 



Name 
Street 



O Practical Radio Electronics Engineering 

O Broadcast Radio Engineering (AM, FM, TV) 

O Practical Television Engineering 

D Aeronautical Electronic;, Engineering L 1 



Age ..... 



City ... Zone . . State 

CHECK: □ Home Study □ Residence School □ Korean Veteran 



To help us answer your re- 
quest intelligently, please 
give the following informa- 
tion: 



EMPLOYED 
BY 



TYPE OF 
PRESENT WORK 



SCHOOL 
BACKGROUND 



ELECTRONICS 
EXPERIENCE 



IN WHAT BRANCH OF ELECTRON- 
ICS ARE YOU MOST INTERESTED? 



APRIL, 



9 5 7 
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This CHANGER tops 

wow and flutter standards 
for broadcast turntables 




Thorens CD-43 record changer 



"Under almost all conditions the unit was better than the NARTB 
specification for broadcast reproducing turntables/' 

That's what C. J. LcBell of the Audio Instrument Company, an inde- 
pendent testing lab, says about wow and flutter in the Thorens CD-43 



record changer. 



Mr. LcBell tested three sample changers picked at random from our 
warehouse stock. Here arc the actual test figures for the worst of these 
three units: 



Serial No. 


Line 
Voltage 


Speed 
RPM 


No. Discs 
on turntable 


Wow + Flutter (%) 


RMS 


Peak 


71185 


120 


33 T /3 


1 

10 


0.2 
0.15 


0.25 
0.20 


78 


1 

10 


0.06 
0.04 


0.1 
0.08 


45 


1 


0.1 


0.15 



Note that only one measurement lies slightly outside the NARTB standards 
limit of 0.2% peak wow. All other measurements on this changer were within 
NARTB peak limits. Note too that all the RMS measurements (prescribed by 
American Standards Association and believed to be a more accurate index to 
subjective effect) are well below this value. And, of course, these outstanding 
results apply also to the Thorens manual player, audiomatic player, and tran- 
scription turntable since they all use the same precision motor. 

Now all Thorens units are covered by a l-year guarantee. This new guarantee 
plus tests like the above are your insurance that you are getting the best record 
changer money can buy when you select a Thorens — whether it's for yourself or 
for \our customers. See the Thorens CD-43 a * }' our dealer's today. 7.7 



FREE! 



Send for booklet "Hi-Fi and Your Budget" to Thorens Company, 
Dept.E4.7, New Hyde Park, N.Y Don't forget to include your name and address. 



THO RENS 



SWISS MADE PRODUCTS 

MUSIC BOXES • HI-FI COMPONENTS • SPRING-POWERED SHAVERS • LIGHTERS 



Correspondence 
1 




THE DYNAFLEX RADIO 

Dear Editor : 

In the schematic diagram of my 
Dynaflex receiver, published in the 
February issue of Radio-Electronics, 
a .005-j"f ceramic capacitor should be 
shown connected across the primary of 
the audio output transformer T5. 
Apparently this capacitor was inad- 
vertently omitted in my original draw- 
ing of the circuit. It is needed to give 
an optimum balance to the audio output 
and to prevent a slight tendency toward 
parasitic oscillation. This tendency will 
be most noticeable to a critical listener 
as a slight breaking up of high-fre- 
quency audio peaks. Such a capacitor 
is used across the transformer of many 
pentode or beam type power output 
stages and is especially desirable in the 
case of the 6CL6 because of its high 
transconductance. 

This information will help your 
readers to build a better Dynaflex. 
Thus, I would appreciate your publish- 
ing it in Rad o-Electronics at the 
earliest possible date. 

Frank H. Tooker 

Lake hurst t N. J. 

STABILIZING A RADIO 

Dear Editor: 

I have found that temperature 
changes cause a detuning effect in the 
receiver described in my article "Tran- 
sistorized Radio Has Rf Stage," on 
page 104 of the November, 1956, issue 

VI 
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E 

R4 « 


I 
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of Radio-Electronics. This can be cor- 
rected by using conventional tempera- 
ture stabilization. Simply change Rl to 
10,000 ohms and add R4 (1,800 ohms) 
as shown. 

J. E. Pugh, Jr. 

Menominee, Mich. 

HIGHSTONE IS RIGHT 

Dear Editor: 

I would certainly like to shake the 
hand of H. A. Highstone for his excel- 
lent article "Voice of the Future" in 
the January issue. It shows clearly 
how miserably the manufacturers have 
failed to think of the service technician 
and how intent they are on producing 
anything that will make an extra buck 
for their own pockets. 

Truly, 95% of the '56 and '57 models 
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tfUIIDTUE 8BT- 
..,»A1LIED'S... 

knight- 
kits 

Hare Is a typical Kmglht-Kit ^al un- 
available only irom ALLIED— one of 

45 great Knighl-Kits you'll find 
incur spectaf Supplement Wo. 165. 
Wfite for your FREE copy today- 




CORRESPONDENCE 



( Continued ) 



Build your own modern, dependable photo- 
electric system at low cost! System con- 
sists of relay kit and light source. Ideal as 
counter, announcer, burglar alarm (can be 
set to ring bell continuously when beam is 
broken) and for hundreds of other uses. An 
ultra-sensitive system, easy to assemble 
and capable of professional results, 
Relay Kit Only. SPST contacts, rated 1 amp 
Supplies 6.3 v. at 0.6 amps for alarm, 
counter, etc. Max. counting rate: 600 per 
minute. Uses sensitive cadmium selenide 
photocell. Usable distance from light source 
below: White, 250 ft; deep-red filter, 125 ft. 
With 5696 thyratron tube. Size, 5x3x5', 
Shpg. wt., 2H lbs. 

Model Y-702. Net, F.O.B. Chicago 'I J 
Light Source Kit Only. Sealed-beam bulb; 
capped filament; removable dark red filter. 
6 x 6 x 4". Shpg. wt., 3H lbs. 
Model Y-703. Net, F.O.B. Chicago. . . *6' 5 

OTHER knight-klt HOBBYIST VALUES 



ML 








WIRELESS 


50 W/SEC. ELECTRONIC 


BROADCASTER KIT 


PH0T0FLASH KIT 


Y-705 $950 


Y-244 $28 50 




*%* 


PHONO 


PHONO 


AMPLIFIER KIT 


OSCILLATOR KIT 


Y-790 $8 95 


Y-760 $5»5 



See our Supplement No. 165 for 12 
other knight-kit hobbyist values 



fre 



SUPPLEMENT 
featuring knight-kits 

Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
Instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 



ORDER FROM 

ALLIED RADIO 



|j)ept. 02-D7, 100 N. W estern Ave., Chicago 80, III. | 
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are so jammed together you have to be 
double-jointed to be able to get at any 
of the parts. I might even have to quit 
if it were not for my Handy-Dand y 
Jiffy Canopcner which I find indispens- 
able for the new steel-cabinet models. 
"Trusting you are the same." 

John Edward Gregor 

Union City, Pa. 

THE TECHNICIANS' BURDEN 

Dear Editor: 

I enjoyed Mr. Highstone's article 
"Voice from the Future," in the Jan- 
uary issue. I wholeheartedly agree with 
his sarcastic innuendoes concerning TV 
manufacturers' difficult placement of 
parts. When I began servicing, the 
physical labor required was not too 
great. Lately, however, it has become 
necessary to carry: test equipment 
such as a tube tester, a vtvm and a 
tool box weighing 25 pounds and con- 
taining all types of socket and screw 
drivers, 20 or more types of fuses, 
solder and a gun, two types of cheater 
cords, corona dope, a syringe, a paint- 
ers' brush, bits of wire, assorted com- 
ponents, a huge variety of tube sockets, 
various ion trap magnets, a supply of 
open-end wrenches, alignment tools, a 
pair of scissors, a penknife, cutters 
and pliers (long and short nosed ) , a 
variety of knobs, springs, glue, files, 
long and short tweezers, various exten- 
sion leads for the yoke, picture tube 
and high voltage, a neon light, etc. 

Add to this a rejuvenator, a huge 
supply of 300-, 450- and 600-ma tubes, 
lead-in, etc., and it adds up to a heavy 
load. And much of this is due to manu- 
facturer's placement of parts and 
chassis construction. 

Nathan Shapiro 

Downsview, 0)it. 

A TV OWNER COMMENTS 

Dear Editor: 

I have read several letters by H. M. 
Laydcn (and others in the same vein) 
about TV service, criticizing TV owners 
and part-time service technicians, whom 
some of the writers seem to think of 
as scabs. 

There are some very nice, capable, 
reasonable, likeable fellows in the full- 
time service business. We TV owners I 
appreciate them and pay gladly for 
their dependable service. But there are 
far too many of the other kind! 

My TV needed some attention, so I 
called a local shop. When their so- 
called TV expert stepped into my home, 
his first crack was: "You surely don't 
like the way that TV is operating, do 
you ?" and proceeded along the same 
lines. He pulled the chassis, kept it 
about a week and returned it with a 
$20 charge. Hooked it up, turned it 
on and left after telling off some of 
those "scabs." 

I could not see that the set was 
working any better than when he took 
it away, so after a few nights I called 
one of those part-time guys with a 
(Continued on page 22) 




Birds of a feather 

flock together, 
And so will pigs 

and swine; 




Rats and mice 

will have their choice, 
And so will I 

have mine. 

My choice is Norelco, 

Speakers, of course, 
The reason I'm honored 

to tell; 
Few other speakers are 

quite as true, 
Or will please you 

half as well. 




Speakers are avail* 
able in 5", 8" or 12" sizes in standard 
impedances. Priced from $6.75 to 
$59,98. Blueprints are available for 
the do-it-yourself enclosure builder. 
Norelco Enclosures are available in 
three sizes, priced from $33.75 to 
$119.95. 

ADD TO... and improve any sound 
system with tforelco® 

*FUU RESPONSE SPEAKERS 

Write today to Dept. D'4 far brochure* 
and prices of these unique speakers. 

NORTH AMERICAN PHILIPS CO., INC. 
100 E.42nd St., New York 17,N.Y. 
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GET IN ON 



N ON THE TV y-i 17 

(B©(0) M 1/ 

President, Radio-Tele- % #1 & jH 

vision Training Asso- ^^^^^^^ M HI H^k f^l I 

ciation Executive V I^K #1 ■ # 

Director Pierce School ^^^1 * I M ^ 

of Radio & Television 

TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN 

NO PREVIOUS EXPERIENCE NEEDED - study AT HOME in your SPARE TIME 




Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio- 
television-electronics industry. 

Now, while the boom is on in full force, is the time 
for you to think about how you can share in the high 
pay and good job security that this ever-expanding field 
offers to trained technicians. 

Just figure it out for yourself. There are more than 490 
television broadcasting stations operating right now 



and hundreds more to be built; more than 40 million 
sets in the country and sales increasing daily. Soon 
moderately priced color television sets will be on the 
market and the color stampede will be on. 

All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now — the same training that 
has already prepared hundreds of men for successful 
careers in the radio-television-electronics field. 




Public Address 
Sysiem 

Combination Voltmeter 
Ammeter Ohmmetef 



No experience necessary! You learn by practicing with professional equipment 
I send you. Many of my graduates who now hold down good paying technician 
jobs started with only grammar school training. 

If you have previous Armed Forces or civilian radio experience you can 
finish your training several months earlier by taking my FM-TV Technician 
Course. Train at home with kits of parts, plus equipment to build YOUR OWN 
TV RECEIVER. ALL FURNISHED AT. NO EXTRA COST! 

After you finish your home study training in the Radio-FM TV Technician 
Course or the FM-TV Technician Course you get two weeks, 50 hours, of 
intensive Laboratory work on modern electronic equipment at our associate 
school in New York City, Pierce School of Radio & Television. NO EXTRA COST. 

With our TV Studio Technician Course (Advanced training for men with previous radio or 
TV training or experience) I train you at home for an exciting top-pay job as the man 
behind the TV camera. Work in the TV studios or "on location" at remote pick-ups! 
Optional N.Y.C. additional training. 



RADIO-FM-TV 
TECHNICIAN 
TRAINING 



FM-TV 
TECHNICIAN 
TRAINING 



EXTRA LABORATORY 
TRAINING IN NEW 

YORK CITY AT 
NO EXTRA COST .' 



TV STUDIO 
TECHNICIAN 
TRAINING 



LEARN BY DOING — As part of your training I give you the equip- 
ment you need to set up your own home service shop and prepare for a 
BETTER-PAY JOB. You build and keep a Television Receiver designed to take 
any size 'picture tube up to 21 -inch, (10-inch tube furnished. Slight extra 
cost for larger sizes.) ... also a Super-Het Radio Receiver, AF-RF Signal Gen- 
erator, Combination Voltmeter-Ammeter-Ohmmeter, C-W Telephone Trans- 
mitter, Public Address System, AC-DC Power Supply. Everything supplied, 
including all tubes. 

EARN WHILE YOU LEARN — Almost from the very start you can 
earn extra money while learning by repairing radio-TV sets for friends and 
neighbors. Many of my students earn enough from spare time earnings to 
pay for their entire training . . . start their own profitable service business. 

FCC COACHING COURSE— Qualifies you for Higher Pay! Given to 
all my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in 
Radio-TV that demand an FCC license! Full training and preparation at home 
for your FCC license. 



VETERANS! 



r 
I 



My School fully approved to train Veterans under new 
Korean G.I. Bill. Don't lose your school benefits by 
waiting too long. Write discharge date on Postage-Free 
card bejow 

SEE OTHER SIDE 

CUT OUT AND MAIL TODAY J POSTAGE FREE! — — — — — — — — ~ 



Yours fR EE 



NO STAMP NEEDED ! 



WE PAY POSTAGE! 



Dear Mr. Lane: Send me your NEW FREE BOOK and FREE 
SAMPLE LESSON that will show me how I can make TOP 
MONEY in TELEVISION. I understand I am under no ob- 
ligation. 

(PLEASE PRINT PLAINLY) 



_Age_ 



I 



Radio-TelevisionTraining Association 



" I AM INTERESTED IN: 

I Q Radio-FM-TV Technician Course 

— D FM-TV Technician Course 

52 EAST 19th STREET * NEW YORK 3, N. Y. I □ TV Studio Technician Course 

■ □ Color-TV Course 

Licensed by the State of New York • Approved for Veteran Training i (send rne Color-TV Brochure only) 

rr www.amencfenra^onisTorv.com 



VETERANS 



Write discharge date 




There's a "POT of COLD 



rr 



waiting for YOU — at the end of 
this COLOR-TV servicing rainbow! 



Introducing 

RTTA's 



COLOR-TV TECHNICIAN COURSE 



(advanced training for men who have hod radio and TV experience) 




Color television receivers will demand installation, set-up, 
adjustment and servicing by highly trained specialists — train- 
ing and skill which you can acquire in your spare time, at 
home through RTTA's up-to-the-minute COLOR TELEVISION 
TECHNICIAN COURSE. All of the latest information and 
methods for the servicing and maintenance of all color TV 
receivers and equipment. Trains you thoroughly, accurately 
and reliably. You will be on a par with the best, anywhere! 
To qualify for this specialized training it is necessary to 
have had previous radio, television training or experience. 

The step-by-step approach found so successful in teaching our 
Radio-FM-TV Course, FM-TV Technician Course and TV Studio 
Technician Course is used in this new, up-to-the-minute COLOR 
TELEVISION TECHNICIAN COURSE. With the RTTA way, yau 
set your own pace for learning— as rapidly or as moderately 
as suits your own personal convenience. Lessons are written 
in easy-to-understand language that everyone can follow. They 



are illustrated throughout enabling you to grasp the full mean- 
ing of concepts immediately. 

The course begins with an introduction to the Laws of Color 
and defines the differences between the transmission and 
reception of black-and-white and of color television. Starting 
at the transmitter you are guided through the development of, 
and transmission of, the composite Color TV signal. With an 
over-all view of how the receiver functions each circuit is then 
analyzed. A knowledge of how Color TV circuits work, both 
as individual and as cooperative units in the receiver, pre- 
pares you for all future developments in the field of Color TV. 
You also receive thorough instruction on test instruments, 
alignment, as well as servicing. The RTTA Color TV Course 
features all of the latest information. 

For a complete description of the course, send today for your 
FREE copy of the RTTA COLOR TV Course Brochure. 




SLYVANIA SELECTS RTTA's COLOR TELEVISION COURSE 
FOR ITS EDUCATIONAL PROGRAM 

years through the high standard of its products and 
through leadership, would extend such recognition 
only after careful cooperation and examination by its 
staff of experts and engineers. They concluded that the 
RTTA course offers the best opportunity of studying 
Color Television on a practical basis — to learn the 
subject thoroughly. 

The Color Television Technician Course is being 
made available to authorized Sylvan ia Dealers 
throughout the 48 states who are interested in expand- 
ing their knowledge and experience in Color TV 
servicing. 



Service dealers throughout the U.S. 
will soon be able to learn Color 
Television from the best available 
information. 

The selection of RTTA's COLOR TELEVISION COURSE 
by Sylvania Tube Division, one of the nation's top 
manufacturers of receiving tubes and picture tubes 
is an added assurance to you of the tremendous value 
of this course. We are proud of this endorsement by 
Sylvania. It indicates the outstanding merit of the 
RTTA course. We know that a company such as 
Sylvania which has earned its fine reputation over the 

^Vl SEE OTHER SIDE <=^X 



CUT OUT AND MAIL TODAY! POSTAGE FREE ! 1 



FIRST CLASS 
Permit No. 62058 
(Sec. 34.9, P. L. & R. 
New York, N. Y. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in the United States 



POSTAGE WILL BE PAID BY 



RADIO-TELEVISION TRAINING ASSOCIATION 
52 EAST 19th STREET, Dept. AB-2 
NEW YORK 3, N.Y. 



14 THOROUGH LESSONS 

AN INTRODUCTION TO COLOR 
FORMATION OF THE COLOR SIGNALS 
THE CHROMA SIGNALS 

GENERAL OPERATION OF THE COLOR 
TELEVISION RECEIVER 

PICTURE TUBES FOR COLOR TELEVISION 
RECEIVERS — PART I 

PICTURE TUBES FOR COLOR TELEVISION 
RECEIVERS — PART II 

DETAILED OPERATION OF THE COLOR 
TELEVISION RECEIVER 
8 THE CHROMINANCE CHANNEL 

COLOR TELEVISION CIRCUITS — PART I 
IO COLOR TELEVISION CIRCUITS — PART II 
t t ADJUSTING THE COLOR TV RECEIVER 

12 COLOR TV TEST EQUIPMENT 

13 TROUBLESHOOTING THE COLOR TV RECEIVER 

14 SERVICING PROCEDURE 

SEND FOR YOUR ENROLLMENT 
APPLICATION TODAY! 
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What kind of men develop microwave highways? 



0>i 



The great microwave systems that relay telephone conversations along with 
television programs from coast to coast will have to work harder than ever to meet 
growing demands for service. But at Bell Laboratories scientists have been making 
important advances in the art of microwave communication. These advances are 
being applied in the development of a new and more efficient system in which 
single beams of microwaves will carry simultaneously many more telephone con- 
versations and television programs than is now possible. 

The development of the new system demands the varied skills of men in many 
fields of science and engineering. Just a few of the specialists necessary are . . . 




PHYSICISTS like J. A. Weiss, Ph.D. in Physics. Ohio State, to harness the 
properties of ferrites in new ways for better control of the transmission of 
microu a ves. 



MICROWAVE ENGINEERS like P. R. WicklifTe, M.S. in E.E., M.I.T.. to 
design new circuitry. Microwaves must he conducted, controlled and ampli- 
fied through waveguides which resemble pipes. 



MECHANICAL ENGINEERS like W. 0. Fuilerton. B.S. in E.E., Iowa State, 
to embody new principles in designing the many structures and devices used 
in microwave telephony — with all parts feasible to manufacture, practical to 
install and easy to maintain. 



SYSTEMS ANALYSTS like J. P. Kinzer, M.E., Stevens Institute, for over-all 
system planning and prediction. Mr. Kinzer works with numerical quantities 
and characteristics to predict on paper the performance of an operating 
system. What will it do? How must it perform to meet the needs? 



ELECTRONIC ENGINEERS like B. C. Bellows. B.E. in Engineering, Cornell, 
for the development of ih watch-dog"' equipment to protect against failure. 
Protective devices must operate automatically in split seconds to maintain 
uninterrupted sen ice. 



BELL TELEPHONE LABORATORIES fik 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 




APRIL, 1957 
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Since 1 91 4, General Industries precision built phonomotors 
have powered the phonograph turntables of the world. To- 
day, a complete line of speeds and types are available for 
any phonomotor application. For quality, dependability and 
economy, it pays to . . . 

RELY on Gl PHONOMOTORS 




MODEL DR 

2-ipeed 

4 pole motor 




MODEL RM4 - Single speed, 
4 pole motor 




Single speed 
2 pole motor 




MODEL DSS 
3 speed, 4 pole 




MODEL SS3 — 3 speed 
MODEL SS4 - 4 speed 
2 pole motor 




MODEL D 10 4-pole shaded 
pole A. C. induction type 
for tape or disc recorders. 



he GENERAL INDUSTRIES co. 



DEPT. 6R 



ELYRIA. OHIO 



^? r . e you ^ the Months *h&d f 

0 How to Build a Short Wave • Build a Light Meter for 
Transistor Receiver Electronic Flash Photography 



• Texas Towers Guard 
Our Coasts 

* Transistorized Oscilloscope 
Calibrator 



• Easily Built, Low Cost 
Remote Amplifier 

• Practical Slant on Color TV 
Servicing 



The MAY Issue of RADIO-ELECTRONICS joes on sale April 25 at all better parls distributors and newsstands 
SUBSCRIPTION RATES 

One year $4.00 Two years $7.00 Three years $9.00 

RADIO-ELECTRONICS 154 West 14th Street, New York II, N.Y. 



CORRESPONDENCE (Continued horn p. 18) 

regular job. He checked the chassis 
thoroughly here on the floor, replaced 
resistors and tubes and left the set in 
such good condition that I gave him a 
$5 bonus over his charge (which with 
the bonus was still less than the $20 
the smart-aleck "professional" had 
charged me). 

I would suggest that Mr. Layden 
contact a few such part-timers and get 
them to give a few lessons in diplomacy 
in the home to these smart brow-beat- 
ing men they send out to service 
people's sets. We TV owners are tired 
of this criticism of part-time (and our- 
selves) because we are frustrated with 
the bum service we have received from 
professional dubs who often know little 
more about servicing TV than we own- 
ers do and whose real trade seems to 
be driving customers away by their 
high-handed methods. 

How about a few more letters from 
owners? Am I the only one who feels 
this way? 

A. H, Stewaht 

Blooming ton, 111, 



GROUNDED Ol TIJET HOXES 

Dear Editor: 

I was interested to note C. L. Van 
Liew's and your comments regarding 
three-wire line plugs on page 12 of the 
February issue. You both have good 
points. 

However, Mr. Van Liew states, ". , . 
the great majority of residences and 
many other buildings are wired with 
either open wiring or nonmetallic cable. 
With these types of wiring you will find 
that the outlet box is merely grounded 
to dry wall and nothing more." 

On the contrary, there are many 
nonmetallic cable installations in which 
the system is grounded, the cable in- 
cluding a separate ground conductor 
for connection to boxes and other units, 
thus bonding the whole system. 

Maurice Peacock, Jr. 

Radnor, Va. 



LICENSING THE FIRST STEP 

Dear Editor: 

Bill Mattingly's letter in the January 
issue highlights a situation that has 
long been with us but which now has 
become acute. I mean the crying need 
for a strong, united front of working 
techs to safeguard their valid interests 
and to speak with one voice in pre- 
senting their views. Many of us, for 
this reason, have day in and day out 
stressed the need for licensing as the 
first step in forming an organization 
truly representative of competent and 
ethical technicians. Perhaps this latest 
threat, manufacturer's service, will be 
the spark to ignite the flame of cohesion 
so lacking in our field. I sincerely hope 
so. But, first things first. Licensing 
is the logical first step, which can and 
will lead to higher ones. 

Harry M. Layden 
New York. N.Y. end 
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ALU ED'S 

1957 

value-packed 356-page 

CATALOG 




the only COMPLETE catalog 
for everything in electronics 

• Latest Hi-Fi Systems and Components 
• Super-Value KNIGHT-KITS 
• P. A. Systems & Accessories • Recorders & 
Supplies • TV Tubes, Antennas, Accessories 
• Amateur Receivers, Transmitters, 
Station Gear • Test and Lab Instruments 

• Specialized Industrial Electronic 
Equipment • Huge Listings of Parts, Tubes, 
Transistors, Tools and Books . . • 

Get allied's 1957 Catalog— it's complete, 
up-to-date — 356 pages packed with the 
world's largest selection of quality elec- 
tronic equipment at lowest, money-saving 
prices. Get every buying advantage at 
allied: fastest shipment, expert personal 
help, lowest prices and guaranteed 
satisfaction . . , 

send for the leading electronic supply guide 




C2u/u 3&tU* L^ea/o 

ALLIED RADIO 




FEATURING 



super-value knight-kits 

The very finest electronic equipment 
in money-saving kit form — Test In- 
struments, Hi-Fi Kits, Ham Kits, 
Hobbyist Kits. Easiest to build and 
you save more! 



EVERYTHING IN HI-FI: 

World's largest selection of quality 
Hi-Fi components and complete music 
systems, more people buy their 

HI-FI FROM ALLIED THAN ANYWHERE 

ELSE IN the world! 



EASY-PAY TERMS: 

Only 10% down, up to 18 months to 
pay. Available on orders over $45. 
Fast handling — no red tape. 



ALLIED RADIO CORP., Dept. 2-D-7 
100 N. Western Ave., Chicago 80, III. 

□ Send free 356-Page 1957 allied Catalog 



I 
I 
I 



World's Largest Electronic Supply House 



City . 



. Zone. 



.State. 



APRIL, 1957 
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simple installation 




PHOTO BY ALLAN D. CRUICKSHANK 



A 




not her reason why today's fastest 
selling high fidelity record, changer is 



Simple Installation — 

the pre-wired audio eable and 

the power cord with standard plugs eliminate 

need for making solder connections. 

Pre-cut mounting board 

available. 



For other features and new popular price, see your hi-fi dealer or write Dept. PD-16 
ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 

www.americanradiohistorv.com 



offers 

inest traini 

at home in 
Radio- 
electronics, 
TV servicin 




le 




- ***** 




Color TV 



SEND FOR THIS FREE 
BOOK NOW! 




The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 



RCA INSTITUTES, INC. 

A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, MEW YORK 14, N. Y. 

In Canada — RCA Victor Company, Ltd., 
5001 Cote de Liesse Rd. t Montreal 9, Que. 

APRIL, I 957 



RCA Institutes, Inc., Home Study RE-47. 
350 West Fourth Street New York 14, N. Y. 
Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will call. 

Name 



Address 



I City 
I 



Zone 



State 
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Let's take a look at this problem: A condition such 
as this can exist only when there is no signal reach- 
ing the picture tube or the audio output stage. Using 
the Tuner Service data (found in every photofact TV 
Folder), first isolate the trouble by connecting an am- 
plitude-modulated signal to the mixer-grid test point 
"D." The appearance of one or more black bars on 
the face of the tube would indicate that the trouble is 
probably in the tuner. So look for the following pos- 
sible causes: 

1. Defective oscillator-mixer tube 

2. Defective RF amplifier tube 



3. 
4. 

5. 
6. 



Open plate-!oad resistor in the oscillator stage 

Failure of the feedback capacitor in the 
oscillator stage 

Open decoupling resistor 
Dirty or faulty contacts 



7. Cold solder joint 

Using the applicable PHOTOFACT Folder you can trouble- 
shoot and solve this problem in minutes. Here's how : 

Check the oscillator-mixer and RF amplifier tubes. Tubes 
okay? — then: Check voltages on the tube pins (they're 
right on the schematic) for open oscillator plate-load 



(Based on an actual case history taken from the 
Howard W. Sams book "TV Servicing Guide") 



resistor, open RF decoupling resistor, faulty feedback 
capacitor, dirty switch contacts or cold solder joints. 

Every photofact Television Folder contains complete 
detailed information on Tuners, including separate Sche- 
matics, separate Keyed Chassis Photographs, Parts Lists, 
Alignment Points, Test Points, and Field Service Adjust- 
ments that will help you quickly locate the proper parts 
to replace and tell you how to do a touchup or thorough 
alignment job after making the necessary repairs. These 
features are a plus exclusive in photofact. 




Whatever your problem or favorite servicing procedure may be — you will always find all of the infor- 
mation you need at your fingertips in PHOTOFACT. For only *2'/2c per model, PHOTOFACT helps you 
solve your service problems in just minutes — helps you service more sets and earn more daily! 

.■s*s- *Based on the average number of models covered in a single set of PHOTOFACT Folders. 



MONEY BACK 
GUARANTEE ! 



Got a tough repair? Try this— at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO- 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF— 
TRY PHOTOFACT NOW! 



i 



mi t, 
mmm filjhj 



-> 



FOR SERVICE 
TECHNICIANS ONLY 

Fill out and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
— your up-to-date guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 



HOWARD W. SAMS & CO., INC. 



Howard W. Sams& Co., Inc. 
2205 E. 46th St. Indianapolis 5, Ind. 

□ Put me on your mailing list to receive the Sams Photo- 
fact Index and Supplements. My (letterhead) (business 
card) is attached. 

□ part time 



□ I'm a Service Technician: 

My Distributor is: 

Shop Name_ 

Attn : . 



□ full time; 



Address: 
City 



_Zone_ 



State. 
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MR. SERVICE-DEALER: 

YOU CAN MAKE *6 40 EXTRA on 7 OUT of 10 
TV SERVICE CALLS in INDOOR ANTENNA AREAS 



with the 



Here's How: 




•| T^KE the JFD Magic Genie with you in your 
■ tube caddy on your next service call. 

It's conveniently small and compact. 



^ TISF t ^ ie ^ a £ lc Genie to check the picture 
™ after vou have serviced the set. Your 



alter yc 

customer is sure to ask about it. 










/ 


3 





3 SHOW your cu 

beautiful the Magic Genie looks than 
the old ugly indoor antenna sitting on top of her TV set. 




4 DEMONSTRATE J» , di P° les t r °- 

^ tate and adjust in 

any direction for powerful black and white and color 
reception. 



Send Coupon for Free Magic Genie Money-Making 
Sales Kit and Name of Your Nearest JFD Distributor! 

JFD Electronics, Inc. 
61 02-1 6th Avenue 
Brooklyn 4, New York 

Okay! 

I want to see how the Magic Genie can make money for me. 
Send me your free kit and the name of my distributor. 



Name.. 



5 CLINCH ^ 6 Sa ^ 6 ^ P 0H1 ^ n S out * ne Magic 
Genie unconditional money-back 
guarantee backed by JFD's 28 years of electronic know- 
how. 

ELECTRONICS, INC. 

PIONEERS IN ELECTRONICS SINCE 1929 



Address.. 



City.. 



Zone- 



State.. 




NATIONALLY ADVERTISED AT U7.95 promotionally 



APRIL, 1957 



lotionally $1AQC 
priced at JLTr«.7*J 

Call your JFD distributor for your Magic Genies and start earning that extra money now. It's so easy. 
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Have you seen your 

Independent Service 
advertising campaign? 




PICTURE TUBES DO 
GET DIRTY ! SO CALL YOUR 
INDEPENDENT SERVICE- 
DEALER AND... 



Have your 
Picture Tube 
cleaned today! 




Just like windows and mirrors, the inside of the glass front on your TV set grts 
dirty. And the face of your picture tube — the TV screen — gets even more fogged 
up with dust and dirt, smoke and fumes. Svo for yourself. Have your picture tube 
cleaned today. You can't imagine how much clearer . . . brighter . . . and more enjoy- 
able your TV picture will be! 

CALL YOUR INDEPENDENT SERVICE-DEALER 
FOR HIS SPECIAL "PICTURE TUBE CLEAN-UP. " 

He is your neighbor. He pays taxes in your community. His children go to the same 
schools and churches as yours. And he knows his standing and reputation depend 
upon the care and thoroughness with which he services your community's radio and 
television sets. What is more, he is trained to service any make of set. So palronize 
your neighborhood independent radio and television service-dealer. 



© CBS-HYTRON, Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 




Tfrt Aim for CBS tub**. There are 

■ ■ no better tubrs male . . . and CBS 
tubes have this seal. 



This emblem is one way 10 
identify your independent 

radio and television 
ser vice-draler. Look for ii. 



Advertisements like this are appearing 
every month in all local editions of TV Guide 
. . . telling millions of TV set owners why they 
should call their neighborhood independent 
service-dealers. 

Ask your CBS Tube distributor how you can 
have your name, address and telephone number 
listed on adjacent pages in your local edition. 



Join with other independent service-dealers 
. . . independent parts distributors . . . and CBS 
Tubes. Working together, let's build a strong 
independent service industry. 

Identify yourself as an Independent Service- 
Dealer. Arrange for your TV Guide listing. 
Get the tie-in material and use it: Independent 
Service- Dealer decalcomania . . . window display 
. . . newspaper mats . . . postal cards . . . door 
knob hanger . . . and consumer booklet. 

Tie In Today! Ask your distributor for your 
TV Guide listing . . . your display . . . and other 
supporting material. And for free, 4-page 
PA-131 flyer giving complete details on how you 
can profit by your independent service program. 

Remember: Your continuous purchases of 
CBS tubes make this independent service- 
dealer campaign possible. So help keep it going. 
Say, "I want CBS tubes!*' 
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MW! 1 2-WATT Williamson-type HIGH 
FIDELITY INTEGRATED AMPLIFIER HF12 

with Preamplifier, 
Equalizer & 
Control Section 
KIT*34" WIRED $ 57 95 

Compact, beautifully packaged S; styled. Provides 
complete "front«end" facilities and true high 
fidelity performance. Direct tape head & mag- 
netic phono inputs with NARTB (tape) & RIAA 
(■phono) feedback equalizations. 6-tubc circuit, 
dual triode for variable turnover bass & treble 
feedback -type tone controls. Output Power: 12 
w com., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1 ): 
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w. 
Freq. Resp.: 1 w: ±0.5 db 12 cps - 50 kc; 12 w: 
±0.5 db 25 cps - 20 kc. Harmonic Dist: 20 cps: 
2% @ 4.2 w; \A% @ 2.5 w; 30 cps; 2% @ U w; 
Vi% @ 6.3 w; 40 cps: 1% @ 12 «; Yi% @ 9.3 w; 
2000 cps: V&% @ 12 w; 10 kc: 1% 0 10 w; Vi% 
@ 6 w. Transient llcsp : excellent square wave 
reproduction (4 usee rise-time); negligible ring, 
ing, rapid settling on 10 kc square wave. Inverse 
Feedback: 20 db. Stability Margin: 12 db. Damp, 
ing Factor: above 8, 20 cps — 15 kC. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Range: 
@ 10 kc, ±13 db: @ 50 Cps, ±16 db. Tubes: 
2-ECC83/12AX7, 1 -ECC82/ 1 2 AU 7, 2-EL84, 
I-EZ81. Size: HWD: 3H" x 12" x 8VV\ 13 lbs. 
COMING SOON 



NEW! 50-WATT 
Ultra-Linear 
HIGH 
FIDELITY 
POWER 
AMPLIFIER 





HF50 



KIT $ 57 95 WIRED *87" 



Like the HF60 shown below, the HF50 features 

virtually absolute stability* flawless transient 
response under either resist i\e or reattive (speaker) 
load, & no bounce or flutter under pulsed condi. 
tiOns. Extremely high quality output transformer 

with extensively inter lea \cd windings, 4, 8, & 16 
obin speaker connections, grain-oriented steel, & 
fully potted in seamless steel case. Otherwise iden« 
tical to HF60. Output Power: 50 w cont., 100 w pk. 
IM Distortion (60 & 6000 cps @ 4:1): below 1% 
at 50 w; 0.5% <«' 45 w. Harmonic Dist.: below 
0.5% between 20 cps & 20 kc within 1 db of rated 
power. I req. Kesp. at 1 w: ±0.5 db 6 cps —60 
kc; ±0.1 <ib IS cps —30 kc at any level from 1 
mw to rated power: no peaking or rae!«eclness nut- 
side audio ranee. All other spees identical to 
llfOO below. Matching Cover Model E-2, *4.50 



NEW! 
50-WATT 
Ultra-Linear 
HIGH- 

&-Q & Q & FIDELITY 
INTEGRATED POWER AMPLIFIER HF52 

with Preamplifier, Equalizer & Control 
KIT s 69 95 WIRED $ 109 95 Section 

Combines a power amplifier section essentially 

identical to the HF50 power amplifier with a 
preamp-c<|ualizor control section similar to IIF20 
below. Provision for use with electronic crossover 
network & additional amplifier (s) . See HF50 for 
response & distortion specs; HF60 for square wave 
response, rise-time, inverse feedback, stability 
margin, damping factor, speaker connections; 
HI ; 2U for preamplifier, equalizer & control section 
description. Hum & noise 60 db below rated out ^ 
put on magnetic phono input (8 mv input for 
rated output), & 75 db below rated output on 
high level inputs (0.6 v input for rated output). 
Matching cover Model E-l, $4.50. 




HIGH FIDELITY PREAMPLIFIER 

#HF61A KIT *24 95 , WIRED *37 95 
With Power Supply: #HF61 KIT $ 29 95 , WIRED 

$4495 

Will not add distortion or detract from the wide- 
band or transient response of the finest power 
amplifiers at any control settings. High quality 
feedback circuitry throughout plus the most com- 
plete control Js: switching facilities. Heavy-gauge 
solid brushed brass panel, concentric controls, 
one-piece- brown enamel steel cabinet for lasting 
attrn ti e appearance. Feedback-type, sharp cut- 
off (12 db/octave) scratch & rumble filters. Low- 
distortion feedback equalization: 5 mOSt COllimOll 

recording curves for LPs & 78s including RIAA. 

Low-distortion feedback tone controls: provide 

large boost or cut in bass or treble with mid-freqs 

& volume unaffected. Centralab prinled-circuit 
Senior "Compcntrol" loudticsB control with con- 
centric level control. 4 bi-level Switched inputs 

(tuner, tv, tape, aux.) & 3 low-level inputs (sepa- 
rate front panel low-level input selector permits 

concurrent use of changer k turntable). Proper 

pick-up loading & atenuation provided for all 

quality cartridges. Hum bal. control, DC super- 
imposed on filament supply. 4 convenience out. 

lets. Extremely flat wideband fr q. resp.: rhl db 

8-100,000 cps; ±0.3 db 12-50,000 cps. Extremely 
Fensittve. Negligible hum, noise, harmonic or IM 
distortion. Size: 4-7/8" x 12-5/16" x 4-7/8". 8 lbs. 



60-WATT Ultra-Linear 
HIGH FIDELITY POWER AMPLIFIER #HF60 
with ACR0 TO-330 OUTPUT TRANSFORMER 

KIT*72 95 WIRED *99 95 

Superlative performance, obtained through finest 
components k circuitry. EF86* low-noise voltage 
amplifier direct-coupled to 6SN7GTB cathode 
coupled phase inverter driving a pair of Ultra- 
Linear connected push-pull EL34 output tubes 
Operated with fixed bias. Hated power output: 

00 w (130 w peak). IM Distortion (60 & GOOO 
cps at 1:1): less than 1 % at 60 w; less than 
0.59o at 50 W. Harmonic Distortion: less than 
0.5% at any freq. between 20 cps & 20 kc within 

1 dh Of 60 W. Sinusoidal Fn-q. Resp.: at 1 VV: 
±0.5 db 5 cps —100 kc; ±0.\ db. 15 cps to 

35 kc at any level from 1 mw to rated power; no 
peaking or raggedncss outside audio range. Square 
Wave Resp.: excellent from 20 cps to 25 kc, 3 usee 

rise-time. Sensitivity: 0.55 V for 60 W. Damping 
Factor: 17. Inverse Feedback: 21 db. Stability 
Margin: 16 db. Hum: HQ db below rated output. 
ACRO TO-330 Output Transformer (fully potted). 
Speaker Taps: 4, 8, 16 ohms. GZ34 extra-rupged 
reitifier (indirect I y- heated cathode eliminates high 
starting voltage on electrolytics & delays B+ until 
amplifier tubes warm up). Input level control. 
Panel mount fuse holder. Both bias and DC — 
balance adjustments. Std octal socket provided for 
pre-amplifier power take-off. Size: 7" x 14" x 8". 
30 lbs. Matching cover Model E-2 S4-.50. 



New 

COMPLETE with Preamplifier, Equalizer 

& Control Section 
20-WATT Ultra-Linear Williamson-Type 
HIGH FIDELITY AMPLIFIER #HF-20 

KIT $ 49 95 WIRED $ 79 95 

A low-cost, complete-facility amplifier of the 
highest quality that sets a new standard ol per- 
formance at the price, kit or wired. Rated Power 
Output: 20 w (31 w peak). IM Distortion ( 60 & 
6000 eps/4.:l) at rated power: 1.39c. Max. Har- 
monic Distortion between 20 ft 20.000 cps Ht 1 
db under ratt-fl power: apptOX. I Mid-band 
Harmonic Distortion at rated power: 0-?> c f ■ Power 

KrspoiiM- (20 w) : ±0.5 dh 20-20,000 cps: ±1.5 db 
] 0-40,000 cps. Freq. Heap, f Va w): ±0.:") db 13- 
35,000 cps: ±1.5 db 7-50,000 cps. 5 feedback 
equalizations for U's S: 78i. Kow-d i>tort ion feed- 
back tone contr<»l>;: I urge boosts or ( ut.s ill bass or 
treble with mid-freqs. & volume unaffected. Loud- 
ness control Jv separate level set control on front 
panel, low /, output to (ape recorder. I bi-lcvel 
switched inputs: lUlUT, t\, tape, aux: 2 low-level 
inputs for proper loading with all cartridges. Hum 
bal. control. DC superimposed on filament supply. 
Extremely fine output transformer: interleaved 
windings", tight coupling, careful balancing, grain- 
oriented steel. %W x 15" x 10". 21 lbs. 
Matching cover Model E-l. *4.r>0 



Hi* 



COMPLETE with FACTORY-BUILT CABINET- 
2-WAY HI-FI SPEAKER SYSTEM #HFS1 *39 95 



See the "BEST BUYS" NOW IN 
STOCK ot your nearest distributor. 
Fill out coupon on other side for 
FREE CATALOG. 



Prices 3Cc higher on West Coast. 



Eica 



Genuine 2-way book shelf si/e speaker system. Jensen 
heavy duty 8" woofer (6.8 o/. magnet) & matching Jensen 
conipression-drhcr exponential horn tweeter with level 
control. Smooth clean bass &: crisp extended highs free of 
coloration or artificial, brilliance. Fartory-built tuned bass 
reflex birch hardwood cabinet (not a kit) constructed to 
high o,iia!ity standards. Ncutial acoustical grille cloth 
framed by a smooth ♦sanded solid birch molding. Freq. 
Kt-np. measured 2 ft. away on principal axis in ancchoic 
Chamber with 1 wan input - Woofer: ±4 db 80- 1800 cps; 

Tweeter: ±2 db 2800- 1 0.000 Cps; Crossover Region: 1800- 
2800 cps, slii ft in level over this region depends on tweeter 
level control setting. Power-handling capacity: 25 watts. 
Size: 23" x 11" x 9". 25 lbs. Wiring Time: 15 min. 



84 Withers Street, Brooklyn 11, N. Y. 




Turn page for other f/CO <id\ 
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the specs are 
the test that tells 
who's best! 



FREE 1957 
EICO CATALOG! 

Tells you how to SAVE 50% on 
your test equipment costs! 



1957 



m 



4 »»ttt*iue(« f ' 



it _ 

for COLOR & Monochrome 
TV servicing 

HBWi DYNAMIC 
CONDUCTANCE TUBE & 
TRANSISTOR TESTER #666 
KIT $69.95 WIRED $109.95 

Unexcelled testing thoroness & accu- 
racy. Checks transistor collector cur* 
rent & Beta using internal dc power 
Supply. Tests all receiving tubes incllld* 

ing submi matures (& Color & Mono* 
chrome tv pic tubes with accessory 
adapter). Composite indication of mu- 
tual conductance, plate conductance, & 
peak emission. Simultaneous sel. of any 
I of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control Rrid voltage. Crid 
\oltage variable over 3 ranges with 5% 
accurate pot. New series-string voltages 
for 600. 450 300 ma types. 5 ranges 
meter sens, with 1% precision shunts & 
5% accurate pot. 10 SIX -position lever 
switches for free-point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circn it & speedy sel. of individ- 
ual tube sections. Direct reading of 
i tit cr-e lenient leakage in ohms. New 
gear-driven rollcltart. Steel case with 
cover & handle. Sensitive 200 ./a meter. 




for COLOR & Monochrome 
TV servicing 

TV-FM SWEEP GENERATOR 

& MARKER #368 
KIT $69.95 WIRED $11 9.95 

The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 
accuracy in FM &: TV (including Color) 
alignment. Entirely electronic sweep 
circuit with accurately biased Inereduc- 
tor: superb linearity on both sides of 
selected center freq. Newly-designed 

ACC circuit automatically adjusts osc. 
for max. output on each band with 
min. amplitude variations. Sweep gen. 
range 3-21 0 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width con ti mi- 
ously variable from 0-3 mc lowest 
max. deviation to 0-30 mc highest max. 
deviation. Variable marker gen. range 
from 2-75 mc in 3 FUND. BANDS 
plus a calibrated harmonic band (60- 
225 mc). Variable marker calibrated 
with int. xtal marker gen. 4.5 mc 
xtal included. Ext. marker provision. 
Double pi line filter. Edge-lit hair- 
lines eliminate parallax. 



Turn page for other [ICO od 





#625 

KIT $34.95 
Wired $49.95 

• tests 600 
mil series 
string type 

tubes 

• illuminated 
roll 'Chart 

Pix Tube Test Adapter $4.50 



VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 



_ DELUXE VTVM 
e Mi> #214 <7Va" METER) 




* » 9 



KIT $34.95 
Wired $54.95 



NEW COLOR & 
Monochrome DC- 
(f 3 5 MC LAB & TV 
•W' 5" OSCILLOSCOPE 
1*?%$; #460 

KIT $79.95 
t* • ** WIRED $129.50 




RF SIGNAL 
GENERATOR 

#320 
KIT $19.95 
Wired $29.95 
150 kc-34 mc, 
calibrated har^ 
monies to 102 
mc. Pure or 
mod. RF, & 
Colpitts osc. 
400 cps sine 
outputs. 




#944 FLYBACK 
TRANSFORMER ft 
YOKE TESTER 
KIT $23.95 
Wired $34.95 

• fast check all 
flybacks & yokes 
in or out of set. 

* spots even 1 
shorted turn! 



RF SIGNAL 
GENERATOR 

#324 
KIT $26.95 
WIRED $39.95 

150 kc— 435 mc 
with ONE generator! 




5" PUSH-PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 
Wired $79.95 

7" PUSH-PULL 
OSCILLOSCOPE 
#470 
KIT $79.95 
Wired $129.50 




NEW! 
REDI-TESTER 
#540 
KIT $12.95 
Wired $15.95 

Multi-range ac/dc 
voltmeter, amme- 
ter, ohmmeter, 
wattmeter, leak- 
age checker for 
home & auto re- 
pairs. 



^1% accuracy on 
all 7 ranges. 
Range 75 kc- 
150 mc. 
Volt reg. 

KIT $39.95 
Wired $59.95 



DELUXE RF SIGNAL GENERATOR #315 




Sep. volt- 
j&s meter & 
ammeter 



6V ft 12V BATTERY ELIMINATOR ft 
CHARGER #1050 




PEAK-tO PEAK VTVM 
#232 & UNI-PROBE 
(pat. pend.) 
* = KIT $29.95 
WIRED $49.95 



f_R££ ?957 <ofofog. moif coupon NOW 






Reads 0.5 ohms 
-500 megs, 10 
mmfd-5000 mfd 
power factor. 




J? 


KIT 


si 


$19.95 


Wired 
$29.95 



COMPARATOR 



11000 Ohms/Volt 
MULTIMETER 
# 536 

KIT $12.90 
Wired $14.90 



VTVM PROBES KIT Wired 

Peak-to-Peak $4.95 $6.95 

RF $3.75 $4.95 

High Voltage Probe*l $6.95 

High Voltage Probe-2 $4.95 



SCOPE PROBES 

Demodulator $3.75 $5.75 

Direct $2.75 $3.95 

Low Capacity $3.75 $5.75 



EICO 



84 Withers St. • Brooklyn 11, N. Y. 

Prices 5% higher on West coast 
and subject to change without notice. 



EICO, 84 Withers Street c-4 | 

Brooklyn 11/ New York j 

Send FREE 1957 Catalog ond nome of neighborhood I 
E/CO jobber. | 
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Radio-Electronics 

Hugo Gernsback, Editor 



FANTASTIC ELECTRONICS 



Electronics" Greatest Developments Are Ahead 



THOSE of us who were privileged to help usher in the Age 
of Electronics at the turn of the century, 50-odd years 
ago, may be pardoned if, looking backward over half a 
century, we are emboldened in looking forward and read- 
ing the future for the next 50 years to come. 

In the past half century — particularly during the last 25 
years — electronics has revolutionized the world to a far 
greater degree than any other endeavor or industry since our 
civilization began. Even the railroad and the automobile were 
more or less one-sided, but electronics has affected practically 
all industries and nearly every human activity. Without elec- 
tronics even our railroads could not function as they do 
today. Automobiles could not be mass-produced as at present 
without electronics and automation — the latter art relying 
mostly on electronics, too! 

Our talking motion pictures, the dial and long-distance 
telephone, most other types of communication, nearly every 
industry you can think of, transportation, even banking 
cannot function efficiently today without electronics. 

Your country's security, modern war and peace itself, all 
rest squarely on electronics. No one who knows the facts will 
deny that much of World War II was won by electronics — 
radar alone was one of the chief means to victory, as were 
radio and other electronic communication. The atom elec- 
tronic? Certainly! The world's first discovery of fission — an 
atomic explosion in the laboratory — was witnessed on an 
oscilloscope screen by Liese Meitner and others in 1939. And, 
neither A- nor H-bombs could be manufactured without 
elaborate electronic instrumentation. 

Why continue the long triumphal recital of electronics 
when it is so obvious to all who can see and observe? Yet we 
who are immersed in its daily progress never cease to wonder 
how fast it really does grow. Thus, the present writer made 
what was considered at the time a daring forecast in his edi- 
torial of November, 1951, when he predicted that by 1960 the 
U. S. electronics industry would reach a turnover of $10 bil- 
lion a year. Yet in 1956 — four years ahead of the prediction 
—we already had reached a total of $11.5 billion! By 1960, 
as forecast recently by the Radio-Electronics-Television 
Manufacturers Association, it will top $15 billion. Right 
now the electronics industry is among the four or five top 
ones in the U. S. Are we too bold if we suggest now that long 
before the next 50 years electronics will be the largest 
industry in the country? 

From past experience we have seen our most fantastic 
electronic predictions become commonplace in a few short 
years. And the ones we did not predict for fear of ridicule — 
the ones that were considered completely impossible — they, 
too, are now commonplace. Would anyone in his right senses 
10 years ago have dared to predict a complete electronic 
hearing aid the size of your thumbnail with loudspeaker, 
electronic amplifier, battery and other parts, all that would 
fit inside your ear? As we write we are looking at a news- 
paper photograph announcing just such a device, which by 
the time you read this will be for sale all over the U. S. 
What is ahead for the next 50 years? One thing we can 



almost guarantee — electronic progress will be close to 100 
times as great as it was from 1900 to 1950. In number of 
inventions it will be far greater, for the simple reason that 
the art of electronics is still in its infancy. Obviously we 
cannot in this space list all the advances, not even all the 
important ones : 

• Peace via electronics. Nuclear (atomic) wars are on the 
way out. Electronic interception of all weapons, whether by 
planes, rockets or guided missiles, is becoming more nearly 
perfected daily. Soon electronic interceptors will make all 
enemy attacks impractical — even intercontinental ballistic 
weapons will be exploded or destroyed long before they can 
reach their targets. Local wars perhaps will be with us for 
some time, but not atomic wars on a large scale. 

• Conquest of gravitation is now definitely on the must 
agenda of many of our great scientists. It is a foregone con- 
clusion that when the problem is solved, electronics will hold 
the key position for the reason that gravitation itself is 
almost certainly linked with the electron or the electron 
family. We can let our imaginations run wild in every direc- 
tion when we contemplate man's immense benefits from the 
suppression of weight at reasonable cost. All transportation 
will be revolutionized, most of man's hard bodily labor will 
be a thing of the past. Skyscrapers and houses can be assem- 
bled at distant construction centers, then floated by air to 
their permanent locations. Freed from their present-day 
impractical weight, space ships will finally become common- 
place when gravitation has yielded its secrets to man. 

• Cosmic energy, possibly the greatest power in the universe, 
is beginning to give up its secrets. We already know that the 
electron is part and parcel of cosmic radiation, hence the 
future man-made cosmic generator must be based on elec- 
tronic principles. Such a generator will probably far surpass 
in output and efficiency present day atomic energy for peace- 
ful purposes. Atomic energy, as we have frequently pointed 
out in the past, is ridiculously wasteful because now we use 
only its incidental heat, not its electromagnetic (electric) 
energy which is wasted in shielding. 

• Electronoptics and health. Long before the lapse of the 
next 50 years man will be able to see electronically by electro- 
noptics — the merging of radio waves and light waves. Then 
the physician will be able actually to see through the living 
body and watch all the internal organs in action. No more 
guesswork with X-rays which give only vague, often mislead- 
ing shadows. The entire heart, inside and out, will be in 
plain view as it beats ; the stomach will be watched as it 
digests; incipient cancer will be spotted — man's inner anat- 
omy will at last be laid bare, just as are the insides of a 
watch under the watchmaker's eyeglass. Thus will electronics 
end a great deal of man's illness and suffering. The physician 
will no longer be blind and guesswork will be a thing of 
the past. — H.G. 
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AUDIO— HIGH FIDELITY 





Front view: right, amplifier; left, the power supply. 



Unique construction wakes a compact 
self- ventilating am pit fit r 



By G. FRANK LIN MONTGOMERY 



IF you roll your own audio equipment 
and have sometimes wished that the 
electronic part of your system could 
be more outwardly attractive with- 
out being- hidden in a cabinet, this 
amplifier may be your answer. Built 
into a pair of standard 4 x 6 x 3-inch 
chassis, with tubes and connections on 
the reai' chassis walls, the amplifier 
and its power supply are specifically 
designed to sit on a bookshelf where 
they will be convenient and yet un- 
obtrusive. A coat of enamel on each 
unit blends it with the surroundings. 

The amplifier has sufficient gain to 
operate from most tuner outputs or 
from a tape recorder, and a phono- 
graph preamplifier is included for 
operation with a G-E magnetic pickup. 
Front-panel controls are treble, bass, 
volume and the phono-tuner and power 
switches. The equipment consumes little 
power; this feature means little gen- 
erated heat, and the components that 
gene l ate most of it — the vacuum tubes 
— are horizontal and outside the chassis 
where air convection can do the most 
good. 

Most of us have discovered by this 
time that pleasing, satisfactory audio 
performance can be provided in the 
average livingroom by an amplifier of 
modest power output if the amplifier is 
properly designed. For ear-shattering 
volume, 10 watts or more may be re- 
quired, if the loudspeaker can deal with 
such power adequately (many do not). 
Experience has shown," however, that 
for practically all listening purposes a 
maximum power of 1 or 2 watts is 
sufficient. The amplifier described in 



this article delivers a power output of 
3 watts in the middle-frequency range 
before clipping. 

The circuit 

The amplifier proper (Fig. 1 ) con- 
sists of a GBH6 (or 6AU6) driving a 
single class-A 6V6-GT output stage. 
The combination of two pentode stages 
provides relatively larg'e voltage gain 
at moderate phase shift over the audio- 
frequency range so that 16 db of feed- 
back can be applied to the driver 
cathode from the secondary of an inex- 
pensive output transformer with good 
stability. A modified form of one of the 
popular tone-control circuits precedes 
the GBHC driver and volume control; 
the circuit constants have been chosen 
to allow either boost or attenuation of 
about 10 db at 50 and 10,000 cycles. 

A 12AX7 is used as the phonograph 
preamplifier. This circuit has been 
designed particularly for use with the 
G-E series of magnetic pickups and, 
when used with these cartridges, pro- 
vides the standard RIAA-NARTB- 
Xew Ortho frequency compensation. If 
a pickup with an impedance radically 
different from the G-E is to be used, 
the compensating network should be 
modified as will be explained in a later 
article. An advantage of the circuit is 
that the connecting cable from pickup 
to preamplifier input may be several 
hundred feet long without introducing 
high-frequency attenuation. 

The power supply (Fig. 2) is built 
in a separate chassis of the same size 
as that of the amplifier. Years of 
struggle to eliminate hum induced in 



low-level amplifier circuits by the 
power transformer have forced the 
conclusion that a separate power chas- 
sis is superior to heroic hum-reduction 
methods. The supply circuit is conven- 
tional. It includes the usual hum- 
balancing potentiometer (R2<0- Adjust- 
ment of this potentiometer is usually 
critical only in phono operation and 
need be changed only when the 12AX7 
is replaced, 

Cons+ruc+ion 

Most of the construction details can 
be seen in the photographs. The power 
transformer is mounted in its chassis 
with only the top shell projecting above 
the chassis surface. The rectifier socket, 
supply-cable socket and filter capacitor 
are mounted on the rear wall in the 
usual way. 

To make construction easy, the 
amplifier tube sockets, bypass capacitor 
and input and output jacks are mounted 
on an aluminum subpanel that is bolted 
to the rear wall of the chassis. The 
rear wall has been cut out to make a 
rectangular hole with dimensions about 
Vi inch smaller than those of the sub- 
panel. The subpanel is bolted to the 
chassis on the inside. Nearly all the 
fixed circuit components are held by a 
phenolic board which can be seen 
mounted on the underside of the chassis 
top. Resistor and capacitor leads pass 
through 1/16-inch holes in the board 
and are twisted together on the rear at 
circuit junctions and soldered. Excess 
lead lengths are snipped off after sol- 
dering. Wire connections from appro- 
priate junctions pass back through a 
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C6 tl .0S PHONO TUNER 

-)l 1 — ' o 

RI0V.2MK SI 



I6BH5- G3=PIN 7; Gl = PIN 1 1 K = PIN 2 




Rl— 150,000 ohms 

R2— 2,200 ohms 

R3 — 2.2 megohms 

R4— 47,000 ohms 

RS— 1,500 ohms 

R6— 3,900 ohms 

R7 — I megohm 

R8— 220 ohms 

R9— 47,000 ohms 

RIO — 2.2 megohms 

R 1 1 — 2.2 megohms 

R 1 2— 68,000 ohms 

RI3 — l-megohm pot, audio taper 

RI4— 33,000 ohms 

R 15— 330,000 ohms 

RI6 — l-megohm pot, audio taper 

RI7 — l-megohm pot, audio taper 

R 1 8 — 2.2 megohms 

R 19 — 470,000 ohms 

R20— 100 ohms 

R2I — 2.2 megohms 

R22— 10,000 ohms 

R23— 470,000 ohms 

R 24— 270 ohms 

R25— 1,000 ohms 

R26 — 500-ohm potentiometer 

All resistors *ott 

CI, C3, CI I, C 1 5 — 40/25/20/50 pif at 350/25/350/150 

volts (Mallory FP 419.64 or equivalent) 
C2— .05 nf 
C4— 0.25 pit 
C5— 0.25 pit 
C6— .05 nf 

C7 — .0047 pit, disc ceramic 
C8 — .01 pit, disc ceramic 
C9 — 150 pipit, disc ceramic 



CIO — 330 nnt, disc ceramic 
CI2 — .01 (j.f , disc ceramic 
CI 3— .05 nf 
CI4— 0.5 nf 

CI6 — .004 disc ceramic (see text) 

CI7— 80 nf, 450 volts (Mallory FP 149 or equivalent) 

All capacitors 600 volts, unless otherwise specified 

VI — I2AX7 

V2— 6BH6 

V3— 6V6-GT 

V4— 5Y3-GT 

Pilot lamp— No. 47 

Tl— output transformer, 5,000 ohms single plate to 3.5 
ohms voice coil, 8 watts (Merit A-3019 or equiva- 
lent) 

T2 — power transformer, 680 volts ct @ 70 ma; 6.3 
volts @ 2.5 amp; 5 volts @ 2 amp; (Stancor 
PM-8408 or equivalent) 

L— filter choke, 16 henries, 50 ma (Merit C-2987 or 
equivalent) 

51 — spdt slide switch 

52 — spst toggle switch 

PLUG — cable connector, 4 pins 
SOCKET — 4 pins 

Aluminum chassis (2), 4x6x3 inches (Bud AC-430 

or equivalent) 
Miniature socket, 7 pins 
Miniature socket, 9 pins 
Octal socket 

Phono Jacks (3), RCA type 

Pilot-lamp assembly 

Length or 4-conductor power cable 

Line cord and plug 

Shields for I2AX7 and 6BH6 

Knobs (3) 

Phenolic component board, 3 x 4% inches 



Fig. 1 — The bookshelf amplifier uses only three tubes; 
delivers ample volume for family listening. 



row of Vg-ineh holes at the rear edge 
of the board and connect to the tube- 
socket terminals. Wire leads to the 
potentiometers and phono-tuner switch 
pass through similar holes at the front 
edge of the board. The resulting assem- 
bly is an imprinted "printed-circuit" 
kind of construction which allows the 
amplifier to be completely wired before 
bolting it into the chassis. The output 
transformer is mounted on the end of 



the chassis nearest the GV6. 

Sample frequency-response curves for 
a constant voltage at the tuner input 
and a 3.3-ohm resistive load at the out- 
put are shown in Fig. 3. Curve 1 is the 
response with the tone controls in the 
flat position, curve 2 for both treble 
and bass controls full clockwise and 
curve 3 for both controls full counter- 
clockwise. 

As has been mentioned earlier, the 




Fig. 2 — The amplifier power supply. 




Fig. 3 — Frequency response for con- 
stant tuner input. 



phonograph preamplifier has its RIAA 
frequency compensation built in so that 
the tone controls can be used in the 
normal manner on record playback. 
Total harmonic distortion vs power 





Rear view, power-supply chassis. 
APRIL, 1957 



Hear view, amplifier chassis. 
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Under-ehassis view of the amplifier. 




output for a 1,000-cycle sinusoidal in- 
put is shown in Fig, 4, With zero in- 
put, the total hum and noise output 
(mostly 120-eyele hum) into a 3.3-ohm 
load is 68 db below 3 watts. 

With tone controls in the flat posi- 
tion, volume full on, and a 3,3-ohm 
load, 3 watts is obtained at 1,000 cycles 
with a tuner input of 1.5 volts rms. 
With the same control settings, 3 watts 
is obtained at 1,000 cycles with a phono 
input of 17 millivolts rms in series 
with 3,000 ohms. The total power de- 
livered by the supply to the amplifier 
is 18 watts, including power consumed 
by the tube heaters. Line power con- 
sumption should be in the order of 40 
watts. 

There should be no difficulty in 
duplicating this performance if the 
parts used are reasonably equivalent 
to those given in the parts list. If the 
output transformer differs from that 
specified, compensating capacitor Cl(> 
will probably have to be adjusted: 
Connect the output of an audio oscil- 
lator directly to the arm of treble 




Another lock at the underchassis* 



WATTS OUTPUT AT IKC 



Fig. 4 — Harmonic distortion character- 
istic at 1,000 cycles. 

control R16 and ground. Observe the 
amplifier output across an appropriate 
load resistor with an output meter or 
scope. With the input voltage at a level 
low enough so that the amplifier does 
not overload, explore the response in 
the range from about 20 to 100 kc. For 
small values of C16, a pronounced peak 
in the response will be found, usually 
within this frequency range. (With 
C16 equal to zero, the amplifier may 
even oscillate at high frequency, depend- 
ing upon the transformer character- 
istics. With the specified transformer 
and C16 equal to zero, a 10-db peak 
occurs at about 55 kc.) Now increase 
C16 until there is no peak and- the 
response rolls off smoothly in its 
vicinity. The value of C16 so found is 
the proper one to use. 

Correct polarity of the output trans- 
former secondary must be found by 
experiment, of course ; a large-ampli- 
tude low-frequency oscillation indicates 
positive instead of negative feedback, 
and the secondary connections must be 
reversed. end 
Reference 

G. Franklin Montgomery, "A Low-Cost Audio 
Amplifier," Radio-Electronics, Vol. 25, pp. 72- 
73, August 1954. 
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A commercial hearing aid 
using the complementary 
class- B output circuit. 




/■ , 

MOST transistor portable radios 
use class-B output for high 
efficiency. The usual arrange- 
ment is a pair of matched 
transistors with tapped input and out- 
put transformers. For hearing aids, 
however, a "complementary" class-B 
circuit is preferable. This type of 
amplifier pairs a p-n-p with an n-p-n 
unit and eliminates both transformers. 
With proper design and adjustment 
the stage is highly efficient and far 
more compact than its transformer- 
coupled counterpart. 

The diagram shows the class-B cir- 
cuit designed by Victor Laughter, elec- 



raytheon cbs rca 
pnp's7I8,HAI,I05,etc 




hearing aid 



''Complementary symmetry" adds to 
compactness, lightness and clarity 
of reproduction in this transistorised instrument 

By I. Queen 



tronic automation engineer and 
pioneer. (He was the first manager 
of Gernsback's Electro Importing Co., 
about 1904, and former editor.) It has 
been tested and found to provide very 
satisfactory results. The circuit uses 
four transistors, one interstage trans- 
former, a choke and few other compo- 
nents. Two small mercury cells will 
operate the hearing aid for a long time. 
There is ample volume from the ear- 
phone, and the tone quality is high. 

The first two stages are conventional 
and use high-gain p-n-p transistors. 
They may be 2N77's, CK782's, TI208's 
or equivalent. Each stage depends on its 



EDITORIAL ASSOCIATE 

radio own voltage divider 




Rl, 3—4,700 ohms 1/10 watt 
R2, 4—10,000 ohms, 1/10 watt 
R5, 7—4,300 ohms, 1/10 watt 
R6 — 5,000-ohm pot 
CI, 2, 3, A — I jif or larger, 6 volts, 
miniature electrolytic 



MIKE — 1,000 ohms, magnetic type 

PHONE— earphone t ,000-3,000 ohms 

T— 20,000 to 600 ohms (see text) 

VI, 2, 4— p-n-p (see text) 

V3 — n-p-n (see text) 

BATT I, 2— mercury (1.34 volts) 



Transistor sockets (4) 
battery holder (optional) 
CH— choke (see text) 
S — dpst switch 
Mounting baseboard 



The class-B hearing-aid circuit uses four transistors. 



built up of 1/10- 
watt resistors, that maintains stability, 
yet does not consume too much power. 
All capacitors may be 1 /if or larger. 
Several hearing-aid microphones are 
now on the market and are satisfactory 
in this circuit. Use one with an imped- 
ance of approximately 1,000 ohms. 
Shu re and other manufacturers make 
them as small as 1 inch in diameter. 
The transformer is a conventional 
interstage unit. Argonne's AR-104 or 
the UTC SSO-7 is satisfactory. 

A choke is used in the collector cir- 
cuit of V2. This is not a critical item, 
but should be tiny to match the other 
parts. The low side of a 30,000-to- 
1,200-ohm interstage transformer has 
been used here. The UTC SO-5 is 
another possibility. 

The class-B stage uses transistors of 
opposite type. The p-n-p may be any 
of those mentioned above. TI200 (Texas 
Instruments) has been found satis- 
factory for the n-p-n to mate it. Experi- 
menters may also try a 2N34-2N35 
combination. Absolute matching is not 
imperative. Although distortion may 
be slightly higher without a true match, 
it has not been found objectionable. 

This is how the final stage operates: 
Each transistor receives an identical 
signal through blocking capacitor C3. 
This capacitor assures that the bias is 
zero without signal, Since the tran- 
sistors are opposite types, one will be 
blocked by the signal, the other will 
conduct. Reversing signal polarity 
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The construction and parts 
layout are seen in these pho- 
tographs (taken from both 
sides) of the class-B hearing 
aid. All important parts are 
called out. 



simply changes the role of each tran- 
sistor. Thus we have true class-B 
operation without the need to split 
phase with tapped transformers. Con- 
sequently we save space and also the 
power that would be dissipated in the 
windings. 

This particular complementary stage 
may appear strange because there 
seems to be no return for the signal. 
One lead goes to C3, but where is the 
return path? The return is through 
the battery leads. It does not matter 
which — battery resistance is low and so 
far as ac is concerned is a short-circuit. 

Note the dpst battery switch. There 
are two cells connected in series for 
VI, V2. Each energizes one of the class- 
B transistors. A single-pole unit can- 
not open all the circuits required. 

The earpiece is a high-impedance 
model. Because its output level may 
be high, it is important that a good 
seal be maintained between it and the 
ear, otherwise there may be feedback 
to the mike. 

This high-gain amplifier was found 
to have low background noise in a 
breadboard test. Tone quality was very 
good. With sine-wave input there was 
little distortion even with the volume 
control turned all the way up. Max- 
imum output was measured as 0.5 volt. 
When distortion may be tolerated (as 
it may to a certain extent in a hearing- 
aid), intelligibility was maintained up 
to a point where volume became deafen- 
ing to a person with normal hearing. 
Conversations 20-30 feet away were 
picked up clearly. 

Total quiescent battery drain is less 
than 1 ma ! This rises to approximately 
2 or 3 ma, depending upon input level. 

A commercial unit * based on this 
complementary circuit is now on the 
market (see photos). Dimensions are 
2V2 x 1!4 x % inch and weight is only 
2 ounces. It is small enough to be 
clipped inside a pocket or other in- 
conspicuous spot. The batteries are 
easily accessible although replacement 
will be infrequent. end 

* Alfa Electronics, Inc., 1626 Exchange Bldg., 
Memphis 3, Tenn. 
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IF YOU THINK IT'S FUN 
TO BE FOOLED- 




by getting used, substandard tubes 
when you believe you are buying new 
ones, don't patronize RADIO-ELEC- 
TRONICS mail-order tube advertis- 
ers! They sell only new tubes — no 
foolin'! We know, because we insist 
that all our mail-order tube adver- 
tisers warrant that their tubes are 

■ New and unused 

■ Not mechanical or electrical 
rejects 

■ Not washed or rebranded 

Of course, if you really insist on be- 
ing fooled in buying surplus tubes, 
you still can be. Apparently not all 
publishers have set up these rigid 
standards! 
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I ITERALLY dozens of different phono 
J cartridges are currently being 
manufactured. All may be clas- 
sified into one of two basic groups: 
amplitude-responding and velocity-re- 
sponding types. 

Amplitude-responding cartridges in- 
clude all crystal and ceramic models 
as well as the FM capacitance pickup. 
Also in this category, but no longer 
being manufactured, were the Pfan- 
stiehl strain-gauge pickup and the 
older Zenith Cobra pickups. 

Velocity-responding- cartridges in- 
clude all magnetic types, which may 
be broadly subdivided into moving-iron 
and moving-coil cartridges. The popular 
"variable-reluctance" cartridges are of 
the moving-iron type. 

The names of the two basic cartridge 
types are descriptive of their char- 
acteristics. Amplitude-responding car- 
tridges deliver an output proportional 
to the distance the stylus is moved from 
side to side by the record groove, while 
velocity-responding cartridges deliver 
an output proportional to the speed of 
the stylus as it follows the groove 
modulation. 

In this series of articles, we will 
describe a number of modern car- 
tridges of both basic types and show 
how they differ from each other in 
details of construction and principles 
of operation. 

Magnetic cartridges 

All magnetic cartridges are based 
on the fact that a voltage is induced in 
a coil of wire when it is moved in a 
magnetic field or when it is stationary 
in a magnetic field of changing strength. 
The magnitude of this voltage is pro- 
portional to the number of turns in the 
coil, the strength of the magnetic field 
and the rate at which the coil and field 
move relative to each other. This field 
motion may be a physical motion of the 
coil or merely a change in the number 
of magnetic flux lines linking the coil. 

In moving- iron cartridges, the coil 
is fixed and the magnetic field varied. 
This is usually done by moving a small 
piece of iron in an air gap to vary the 
reluctance of the magnetic circuit 
(hence the name "variable reluc- 
tance"). Reluctance is the magnetic 
counterpart of resistance. Iron has a 
low reluctance, while that of air or any 
other nonmagnetic material is very 
high. When an iron path connects the 
N and S poles of a magnet, a large 
number of magnetic lines of force 
("flux") pass through the magnetic 
circuit. Introducing even a very small 
air gap into this magnetic circuit 
greatly reduces the amount of flux, 
due to the high reluctance of the gap, 
which is directly proportional to its 
length. So by varying the size of the 
air gap one can easily control the 
amount of flux in the magnetic circuit. 
This is the basis of operation of all 
variable-reluctance cartridges. 

The same effect can be achieved by 
causing the magnet itself to move rela- 



■ 



modern 



phonograph 



By JULIAN D. HIRSCH 



Part I — Types of pickups; the 
variable-reluctant e cartridge; 
General Electrk RPX-052; 
Audax DL-6 and Hi-Q 7 




ALNICO V MAGNET 



Fig. 1 — Path of 
magnetic flux in 
G-E variable-re- 
luctance cartridge. 




Stylus assembly of 
the G-E RPX-052. 



APRIL, 1957 
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tive to a coil which is located in its 
field. This, however, results in a high 
moving mass, which is undesirable in 
a phono cartridge. No modern car- 
tridge employs a moving magnet. 

GE RPX-052 

The first variable-reluctance car- 
tridge to be widely marketed in this 
country was manufactured by General 
Electric. Their current line includes 
many models, some with single stylus 
of either 1-mil (thousandth of an inch) 
or 3-mil tip radius and others with a 
turn-around structure mounting two 
styli. This allows both microgroove and 
older 78-rpm records to be played with 
a single cartridge. Various combina- 
tions of sapphire and diamond styli are 
available. The most popular model is 
the RPX-052, which contains a 1-mil 
diamond and a 3-mil sapphire stylus. 
The entire stylus holder is rotated 180° 
to place the desired stylus in playing 
position. Unlike earlier models of this 
cartridge, the styli may be replaced 
separately. 

The external appearance of the RPX- 
052 cartridge and the details of the 
removable stylus clip and its mount 
may be seen in the photos. Fig. 1 is a 
sketch of the internal structure of this 
cartridge, illustrating its principle of 
operation. 

The stylus bar, which is made of a 
magnetic material, carries the flux from 
the Alnico V magnet to the pole pieces 
on either side of the stylus jewel. 
When the stylus is in its center or 
neutral position, the flux divides equally 
between the pole pieces. It passes 
through the cores of the two coils and 
returns to the other pole of the magnet. 

The reluctance of the magnetic cir- 
cuit is divided between the fixed air 
gap separating the magnet and the 
stylus bar, and the two gaps between 
the pole pieces and the bar. When the 
stylus is deflected from its center posi- 
tion, the gap is reduced on one side and 
increased on the other. This causes 
more flux to pass through one coil than 
through the other. The change in flux 
in both coils induces voltages in them. 
They are series-connected so that the 
two voltages add in the output. When 
the stylus is displaced in the opposite 
direction, the same action takes place 
but the polarity of the induced voltage 
is reversed. Thus the record groove 
modulation is transformed to an elec- 
trical voltage, proportional to tho 
velocity of stylus motion. 

The double twist in the stylus bar 
provides increased compliance to both 
lateral and vertical motion. High com- 
pliance is a desirable quality in a car- 
tridge since it means that less force 
must be exerted on the stylus by the 
groove wall (and vice versa) during 
the tracking process. 

Since vertical motion of the stylus 
does not alter the division of flux be- 
tween the pole pieces, it produces no 
output. This is an essential feature of 
a good cartridge since vertical response 
will introduce unpleasant second- 
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harmonic distortion as well as increase 
the likelihood of audible turntable 
rumble. 

The small damping blocks under the 
stylus bar ( see photo of the stylus 
assembly) serve to reduce the ampli- 
tude of mechanical resonances in the 
stylus system. Without them the re- 
sponse of the cartridge would show a 
large peak in the region of 10-15 kc. 
The blocks are made of a rubberlike 
material. 

The G-E cartridge has an output of 
approximately 10-15 millivolts when 
playing LP records. Although this was 
considered a low output when the car- 
tridge was introduced in 1946, it might 
be termed a medium-output cartridge 
in today's market. 

The cartridge is surrounded by a 
mu-metal shield which reduces hum 
pickup from external magnetic fields 
such as surround phonograph turntable 
motors and power transformers. In 
addition, the two coils in the cartridge 
are connected in a "hum-bucking" 
arrangement so that hum induced from 
external sources tends to be cancelled. 

The other cartridges discussed in 
this article differ in many details of 
construction from the G-E but their 
principles of operation are identical to 
its. We have gone into more detail on 
the G-E than we will on the others, 
since it is one of the easiest to under- 
stand as well as being the most widely 
used. 

Audax DL-6 and Hi-Q7 

The Audax cartridges are unique in 
their physical structure and in their 
magnetic circuitry but may still be 
considered as operating on the variable- 
reluctance principle. The two models 
are identical in form and performance 
except that the Hi-Q7 delivers about 
24 mv of output compared to 12 mv for 
the DL-6. This increase is obtained 
by using a coil with twice as many 
turns. 

The Audax cartridge is a turnover 
design in which two independent non- 
interacting and individually replace- 
able styli are mounted on opposite sides 
of the cartridge body. Each stylus has 



OUTER POLE PIECE MAGNETIC MATERIAL 




MAGNET 

Fig. 2 — Magnetic circuit of Audax 
cartridge. A single coil is used. 



its own pole pieces, only the coil and 
magnet being comon to both of the styli. 

Fig. 2 is a sketch of the internal 
structure of the Audax cartridge, 
viewed from the bottom. The magnet 
and single coil are parallel to the rec- 
ord surface. The flux from each pole of 
the magnet passes up one of the outer 
strips of magnetic material and across 
the air gap between the pole piece and 
the armature. The armature is a small 
piece of magnetic material attached to 
the end of the stylus bar. The flux then 
crosses a second air gap to what might 
be termed an inner pole piece, and 
passes through the core of the coil on 
its way back to the magnet. 

Although a single magnet is actually 
used, it may be drawn as though two 
magnets were placed end to end, with 
the center element of the magnetic path 
returning to their junction. It can be 
seen that the flux from the north pole 
of the magnet tends to cancel that from 
the south pole in the center leg. With 
the stylus in its neutral position, the 
air gaps on both sides of the armature 
are of equal size so equal amounts of 
flux from the two poles pass through 
the armature and the center leg. The 
result is complete cancellation of flux 
through the coil, with all of it flowing 
around the outer magnetic circuit be- 
tween the north and south poles of the 
magnet. 

Any lateral motion of the stylus will 
allow more flux to pass through the 
armature from one pole and less from 
the other. The difference is the un- 
balance flux which passes through the 
center leg and the coil on its way back 
to the magnet. The unbalance flux 
generates a voltage in the coil. Its 
polarity depends on the direction of 
stylus movement and its amplitude is 
proportional to stylus velocity. 

There are several other noteworthy 
differences between the Audax and G-E 
cartridges. The Audax 1-mil diamond 
stylus obtains its high lateral and ver- 
tical compliance by means of a very 
thin cross-section of the stylus bar 
instead of by twisting the bar. Fig. 3 

NON-MAGNETIC STYLUS BAR MAGNETIC MATERIAL 

. \ , / , 

Co) ^< 1 \f>) 

THIN NECK FOR HIGH COMPLIANCE STYLUS 

Fig. 3— The Audax stylus. 

gives details of this stylus assembly. 
The bar is nonmagnetic and does not 
carry any flux except for the tiny 
armature near its tip. 

Since it has only one coil, the Audax 
does not "buck out" induced hum. It 
has a mu-metal shield around it, but 
nevertheless must be carefully posi- 
tioned relative to the turntable motor 
to minimize hum pickup. 

Because of its unusual mechanical 
design and single-hole mounting, it can- 
not be used in any but Audax arms, 
except in special plug-in shells which 
are available for all the better record 
changers. to be continued 

RADIO- ELECTRONICS 



www.americanradiohistorv.com 



TEST INSTRUMENTS 



The Increductor and its use in the Eico model 368 Tf-FM sweep generator 



controls 



Bv ROBERT F. SCOTT 
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THE sweep circuits of a number of 
TV-FM sweep generators are de- 
signed around an Increductor — a 
special type of high-frequency 
saturable reactor with a wide induct- 
ance range made by C.G.S. Laborator- 
ies. The basic Increductor consists of 
a toroidal magnetic core with signal 
and control windings. Schematically, 
the signal winding is often shown in 
two sections at right angles to the core 
and control winding to indicate total 
cancellation of magnetic coupling be- 
tween the two sets of windings. The 
inductance of the signal winding is 
varied by varying the current through 
the control winding. The signal wind- 
ing is used as the variable inductor 
in variable-frequency and sweep oscil- 
lators, filters, tuned amplifiers, traps 
and many other applications. 

Fig. 1 shows the basic oscillator 
circuit using the Increductor. The sig- 
nal winding forms the tuned circuit 
of a Colpitts oscillator. The oscillator 
frequency is determined by the setting 
of the tuning capacitor and the induct- 
ance of the signal winding. When the 
control-winding current is zero, the 
inductance of the signal winding is 
maximum. As current through the 
control winding increases, the core 
permeability decreases, thereby reduc- 
ing the inductance of the signal wind- 
ing and increasing the oscillator fre- 
quency. Thus it can be swept about a 
center frequency by applying a saw- 



CONTROL 




AC Oft VARIABLE DC ft+ 

Fig. 1 — Principle of the Increductor. 



tooth or sine-wave current to the con- 
trol winding. Increductors may be used 
in variable heterodyne and beat- 
frequency oscillators in communications, 
panoramic and special-purpose re- 
ceivers. They are also useful in tunable 
filters and in amplifiers and other 
devices in which the frequency of an 
L-C network must be varied from a 
remote point or tuned rapidly through 
a given range at a high recurrent rate. 

The type 6XBK5 Increductor with 
four signal windings is used in the 
Eico 3(>8 TV-FM sweep generator, an 
excellent example of the use of this 
unit ( Fig. 2 ) . The windings are on 
ferrite bars bridging the iron yoke or 
core for the control winding. The core 
configuration of this unit is shown in 
the photo. 

The 368 circuit 

The sweep oscillator V2-b is a Col- 
pitts type using half a 12AV7. Signal 
windings L6-a through L6-d are con- 
nected in series across the tuning 
capacitor (sweep oscillator control) 
and a section of the range switch. All 
coils are used on the lowest (3-(i.5-mc) 
range and are shorted out one at a 
time on progressively higher ranges 
until the combined inductance of the 
switch and connecting leads is used 
alone on the highest (80-21<>-nic) range. 
Here, L6-f is formed by copper straps 
passing on each side of a ferrite bar 
and connecting the tuning capacitor to 
Sl-a. 

Switch sections Sl-a and Sl-b are 
on opposite sides of the same wafer. 
Contacts 1 on both sides are tied 
together by a common mounting rivet 
as are contacts 2. This reduces the 
inherent inductance of the switch to 
give adequate coverage on the highest 
range. 

L5 is a special type of rf choke whose 
inductance and stray capacitance are 
such that it does not resonate anywhere 



in the range of the sweep oscillator. 
Being nonresonate in its operating 
range, it minimizes suckouts and pre- 
vents rf signal voltage from feeding 
back into the B-plus line. 

LG-d, used only on the lowest range, 
is tapped. The tap is returned to ground 
through R2 and C2 in series. A tapped 
coil with the tap at ground potential 
(signal-wise) is required for best per- 
formance from a Colpitts oscillator 
operating at comparatively low fre- 
quencies. This R-C network and the 
network consisting of Rl and Cl elim- 
inate phase shift that might occur when 
the inductance of the coils is varied at 
a GO-cyele rate. 

Control winding L6-e is supplied 
from the 60-cycle ac line and current 
through it is controlled by the sweep 
width control. A <>,800-ohm limiting 
resistor in series with the control pre- 
vents excessive current from flowing 
through the control winding. 

A dc bias voltage, obtained by 
rectifying ac from the power line, is 
fed through the control winding through 
R3 and R4. These resistor values are 
selected so that with zero sweep width, 
the frequency of the signal winding 
is midway between the zero-current 
and saturation points of the inductor. 
This insures that the sweep will be 
linear on both sides of the center 
frequency. 

V2-a is a cathode follower fed by 
capacitance coupling from the grid of 
V2-b. The input impedance of the 
cathode follower is high enough to 
minimize loading on the oscillator and 
its output impedance is low enough to 
match the 50-ohm attenuator network 
and the output impedance of the instru- 
ment. 

Blanking and age 

The swept rf output of the 368 is 
blanked out on the return trace to 
prevent double images and provide a 
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The Model 6XBK5 Increductor. 



base line for the response curve being 
observed on a scope. This is done by 
connecting- the grid of V2-b to the plate 
of a diode-connected blanking tube 
(V3-a) through a 10,000-ohni isolating 
resistor. The cathode of V3-a is con- 
nected to one side of the high-voltage 
winding on the power transformer 
through a voltage divider consisting 
of 22,000- and 47,000-ohm resistors. 
When the cathode is positive with 



respect to the plate, the diode is cut off. 
The oscillator bias is supplied solely 
by its 4,700-ohm grid resistor. 

When the voltage on V3-a's cathode 
swings negative, the diode conducts 
and plate current flows through V2-b's 
grid resistor. The voltage drop across 
this resistor is negative with respect 
to ground and is high enough to drive 
V2-b to cutoff. The ac voltage applied 
to the cathode of the diode is phased 



so the oscillator cuts off on the return 
trace. 

The negative pulse voltage at the 
plate of diode V3-a is applied to the 
grid of the first age amplifier (V3-b), 
thus developing a positive pulse at its 
plate. This positive pulse is amplified 
to produce a large negative pulse at 
the plate of V4. 

V5 is a series regulator tube supply- 
ing B-plus voltage to the plate of the 
sweep oscillator. The grid of V5 is 
direct-coupled to the plate of V4. The 
negative pulse delivered to its grid 
drives V5 to cutoff and removes plate 
voltage from the oscillator. Thus, the 
sweep oscillator is cut off during the 
retrace interval both by the high nega- 
tive voltage applied to its grid and by 
removal of its plate voltage. 

The output of the sweep oscillator 
is maintained constant by an age cir- 
cuit whose operation is based on the 
fact that the negative grid bias of an 
oscillator increases as the output in- 
creases. If the output of V2-b rises, 
its grid goes more negative, producing 
a negative pulse that is amplified by 
V3-b and V4 to produce a negative 
pulse of much greater amplitude on 
the grid of V5. The internal resistance 
of V5 increases and drops the B-plus 
voltage to the oscillator to the point 
where the output drops to a pre- 
determined level. 

Conversely, if the output of the 
sweep oscillator fails, its grid becomes 
less negative, thus producing a posi- 
tive pulse that is amplified and fed to 
the series regulator tube. The internal 
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resistance of V5 drops and raises the 
plate voltage on the oscillator so its 
output rises to a predetermined ampli- 
tude. The agc level control is adjusted 
for minimum variation in the ampli- 
tude of the rf response curve as 
observed on a scope as the sweep 
oscillator control is rotated through 
its range on each band. 

The phasing circuit 

The 60-cycle sweep signal applied 
to the scope must be a pure sine wave 
exactly in phase with that used to 
frequency-modulate the sweep oscil- 
lator. Oscillator sweep voltage is taken 
from the primary side of the power 
transformer and the sweep voltage 
for the horizontal deflection circuits 
of the scope is taken from across the 
high-voltage secondary through a phase- 
shift network consisting of R5, R6, 
R7, R8, C3 and C4. Potentiometer R5 
varies the phase of the scope sweep 
signal with respect to the FM sweep 
signal to compensate for unwanted 
phase shifts in the transformer, 
Increductor control winding and other 
circuit elements. 

Generating markers 

The marker oscillators use the two 
sections of a 12AT7. Vl-a is a Pierce 
type crystal oscillator and Vl-b is a 
variable-frequency Colpitts oscillator 
covering from 2 to 75 mc in three 
fundamental ranges and from 60 to 
225 mc on the third harmonic of the 
20-75-mc fundamental range. The 
variable-frequency oscillator may be 
turned off with the marker range 
switch. The crystal oscillator is started 
and stopped by inserting and removing 
the crystal from the socket on the 
front panel. 

A 4.5-mc marker crystal is supplied 
with the instrument but fundamental 
type crystals suitable for use in a 
Pierce oscillator may be used to supply 
additional marker frequencies. The sig- 
nals developed by the two oscillators 
are mixed in the common cathode cir- 
cuit. In this way, markers are obtained 
at frequencies equal to the funda- 
mentals of each oscillator, at their 
harmonics and at the sum and differ- 
ence frequencies of the fundamentals 
and harmonics. Marker signals from 
an external generator may be fed to 
the common cathode circuit through an 
external marker terminal on the front 
panel. 

Marker signals are taken from 
across the 150-ohm cathode resistor 
and applied to the marker size con- 
trol. They are taken from the arm of 
this control and fed to the coarse out- 
put attenuator along with the swept 
rf output from the arm of the fine 
output attenuator. By feeding the 
marker and sweep signals into the 
coarse attenuator, it is possible to vary 
the composite output of the generator 
in 20-db steps while maintaining a 
constant amplitude relationship be- 
tween the marker and frequency-mod- 
ulated signals. END 
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CONTACT POTENTIAL 



Metering 



llv THOMAS L. BARTHOLOMEW 




WHEN the cathode of a vacuum 
tube is heated, negative electrons 
are repelled to the next adjoining ele- 
ment. If the cathode is brought up to 
normal heat, a reading of 0.5 to 1 volt 
may be noted between the cathode and 
adjoining element in most tubes. A 
voltage so derived is known as contact 
potential. Enough power can be taken 
from this source to operate meters. 

Now if we have a four-element tube, 
(Fig. 1) and the cathode (filament) is 



0-1 VOLT 



operating at normal temperature, the 
meter will indicate a voltage. If a volt- 
age is applied across the screen grid 
and plate, polarity observed as shown, 
there will be a definite reduction in the 
contact potential. The negative potential 
on the screen grid will repel the nega- 
tive electrons that have formed on the 
control grid and the contact potential 
will be reduced. By noting how much 
the contact potential has been reduced 
we can determine the voltage applied to 
the screen and plate. Since there is no 
current flow between screen and plate 
under these conditions, we will now 
have loadless metering, often highly 
desirable. 

Fig. 2 shows the contact potential 
generated by some tubes and the effect 
on the contact potential by a negative 
charge on the screen grid. The positive 
lead was connected to the suppressor 
grid of the 6AB7 and the 6J7, and the 
negative lead was connected to the 
screen grid. With the 1R5, grids 2 and 
4 (connected internally) were negative 
and grid 3 was positive. The voltmeter 
used to make the readings was 100,000 
ohms per volt and was set on the 1-volt 
range. 

The following are the current read- 
ings of the contact potential of various 
tubes tested. 

6J7 (0-100-/xa meter) 30 /xa 
6AB7 (0-1-ma meter) 1 ma 
1R5 (0-1-ma meter) 500 Ma 
If a milliammeter or microammeter is 
placed between the control grid and the 
cathode, the voltage is dropped consider- 
ably due to the load created. Lowering 
the contact potential voltage also lowers 
the negative voltage required on the 



screen grid, thus allowing the tube to 
operate over a lower voltage range. 
Ac voltages can also be measured in this 
manner, but the scale will not be the 
same as for direct currents. With 
alternating currents there will appear 
to be a current drain, due to the capac- 
itance of the elements within the tube. 
Tubes like the 6K6 will not work in this 
type of circuit since the suppressor 
grid is connected to the cathode inter- 
nally. When a voltage is applied to the 
screen grid and plate, some conduction 
takes place. 

Since contact potential is not the 
same in all tubes, even in twin-section 
units, a tube must be selected and a 
scale hand-drawn to meet its character- 
istics. Static charges greatly affect the 
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readings so care must be taken that 
they are eliminated. The filament supply 
and the circuit under test cannot come 
from the same source due to the capac- 
itance effect that would give false read- 
ings, END 




'It's alright, dear. It was only a fuse." 
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Instrument is only 
Ijjji 4 inches long and 
2 inches high. 



Fly T. QUliKX 
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This transistorized little package 
produces waves as good as 
from many a htgger and more 
expensive instrument 




VOLTAGES that vary and repeat 
themselves at regular intervals 
are often needed in electronics. 
Sine, square, sawtooth and pulse 
are among the recurrent waveforms 
most useful. Of these, the first two are 
especially important for testing audio 
amplifiers and networks. This compact 
transistorized unit generates both sine 
and square waves. Furthermore, there 
is a choice of frequency — 420 or 2,100 
cycles. The instrument has three tran- 
sistors and a 5 -volt battery supply. 
It measures 4 x 2 x 1 V2 inches and 
weighs 7 ounces. The battery is con- 
tained in the unit. 

It is not practical to use a conven- 
tional variable Wien-bridge oscillator 
with transistors due to their low imped- 
ance. Therefore many previous transis- 
tor generators have been limited to a 
single fixed audio frequency. Here, by 
including a choice of tivo (widely sepa- 
rated) frequencies, the device becomes 
far more practical for testing, calibra- 
tion and repair work. 

The generator provides a sine wave, 
in the first stage, Vl (see diagram). 
This voltage is amplified by V2 which 
makes the sine signal available at a 
subminiature jack. A third stage (V3) 
amplifies the voltage still more and 
(due to overloading) flattens the signal 
and converts it to a square wave. As in 
tube circuits, this method cannot yield 
a perfect square wave but, with suffi- 
cient gain and clipping, the ideal is 
approached closely. 

VI is connected as a Colpitts audio 
oscillator. A tapped capacitance shunts 
Tl, which is the primary of a sub- 
miniature transformer. Its secondary 
is not used. Feedback is controlled by 
Rl, a fixed 4,700-ohm resistor. For sta- 
bility, the transistor base is biased from 
voltage divider R2--R3. With .005-^/f 
capacitors, the output frequency is rela- 
tively high. This is lowered when the 
.05-^f capacitors C3 and C 1 are switched 
in. The ratio of the higher to the lower 
frequency is 5 to 1. For convenience, 
the lower frequency may be chosen to 
be an exact multiple of the line fre- 
quency. In this particular instrument, 
I obtained a value of 420 cycles, which 
I can use as a standard frequency. 
It can be checked periodically (with the 
aid of a scope) by comparing with the 
60-cycle line source. The circuit has 
been found to have high frequency sta- 
bility, so the 420 cycles may be used 
for calibrating audio oscillators and 
other networks. 

Due to differences in transistors, 
transformers and other parts, your 
low frequency may not come out to 
exactly 420 cycles as mine did. If you 
like the feature of an exact multiple 
of the line frequency, note these point- 
ers; If the frequency is too high, it may 
be lowered slightly by adding a shunt 
capacitor across the primary of Tl. 
As a starter, try a variable mica trim- 
mer of about 580 fifii maximum. On 
the other hand, if your frequency is 
lower than the desired value, use less 
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TEST INSTRUMENTS 

CURRENT TESTER 

By GEORGE P. PEARCE 

T is often necessary to find the cur- 
rent flow in a radio-electronic device, 
as well as small fans or other household 
appliances, etc. This easy hookup en- 
ables me to take a current reading in 
a few seconds. No wiring other than a 
simple plugging-in is required. 



R| — 4,700 ohms 
R2— 1,500 ohms 
R3— 10,000 ohms 
R4— 2,400 ohms 
R5— 240,000 ohms, 5% 

R6— 10,000 ohms, pot with switch {Lafayette VC-28) 
R 7— 47,000 ohms 

R8— 5,000 ohms, pot ( Lafayette VC-33) _ 
R9— 22,000 ohms 
AH res/s/ors »A watt 
CI, C2— .005 pif disc 
C3, C4 — .05 disc or tiny tubular 
C5, C6 — I nf, 6-volt electrolytic 
BATT — (VS3 10) , holder and terminal contacts 



Tl— primary 4.000 ohms center-tapped, secondary 3.2"i«J& PLUG 
ohms (AR-135) /i<£_Tx 
T2 — primary of output transformer approximately * I 
30,000 ohms to speaker (TR-46) ^jTH^/" 
1T(2 SI— dpdt or dpst slide type switch 
• ff m S2 — spst switch ganged to R6 
J/h VI, V2— 2NI07 (p-n-p) 
3j6 V3— 2NI70 (n-p-n) 

Sockets for above (3) 



— gjj— 



4h 



f 



£ $m J I— subminiature jack (Lafayette MS-282) — 
^Uf}* — may be above type with one unused contact ' 
Perforated board (Lafayette MS-304) cut as requir 
t Metal box, 4 x 2>/ 8 x 1% Inches 



'/a x iy 8 

T — c"7 f Knobs (2) for controls 
^ J i Screws and separators (see text) 



The sine-square wave generator uses three transistors. 



capacitance for CI and C2. Ceramic 
discs are available in such sizes as .0047, 
.0043, .004, etc. Since the second transis- 
tor stage may produce changes in the 
oscillator frequency, it is better to com- 
plete at least the first two stages before 
making a final frequency measurement. 

The sine output of Tl is coupled 
through resistor R5 to the next transis- 
tor. If R5 is too small, the oscillations 
may cease or become unstable. If too 
high, output from V2 will be low. The 
resistance shown was found correct. 

T2, the load for V2, is the primary of 
any small output transformer. C5 keeps 
dc out of the "sine" jack Jl while pass- 
ing the af. R6 controls the output volt- 
age from a maximum of about 0.8 volt 
peak to peak down to zero. The sine 
waveform is excellent at both frequen- 
cies and amplitude is nearly the same. 

When a subminiature plug is inserted 
into Jl for sine output, the final stage 
is automatically disconnected. This pre- 
vents loading the second stage. 

V3, the final transistor, is an n-p-n 
type that is unbiased. It overloads 
easily, thus providing the required 
square wave. Maximum output is about 
0.3 volt peak to peak, with excellent 
waveform at both frequencies of 420 
and 2,100 cycles. The waveform is main- 
tained even when relatively low resis- 
tors are shunted across the output 
leads. R6 must be left at maximum 
setting for good square waveform. 

For convenience, this generator is 
first mounted on a perforated board. 
When completed, the board is screwed 
down to a metal box measuring 
4 x 2Vs x 1% inches. Tapped metal sep- 
arators keep the board % inch away 
from the metal box so there is plenty of 
space for wiring and parts. The mer- 
cury battery is mounted at one end. 

Applications 

A sine wave is the only voltage wave- 
form that is unchanged (as to shape) 
when it is passed through ordinary 
resistors, capacitors and coils. The wave 



may, however, be deformed by a non- 
linear resistor, overloaded or incor- 
rectly biased tube, saturable coil or 
other nonlinear element. Thus a sine 
wave is an ideal test signal. When fed 
into a hi-fi amplifier, its output will be 
a sine wave also. Only the amplitude 
will change, not the general shape. 
If the wave comes out flattened, peaked 
or otherwise deformed, there is a defect 
of some sort in the amplifier or it is 
not a hi-fi design. Distortion is the in- 
troduction of harmonics — multiple fre- 
quencies of the original sine wave. The 
strength of these spurious frequencies 
indicates the degree of distortion. 

Another jmportarft application of sine 
voltages is" bridge measurement. If the 
signal is not a pure sine (single fre- 
quency), the bridge detector may not 
show the desired minimum or sharp 
null. 

A square- wave voltage is a combi- 
nation of many sine voltages, including 
a fundamental frequency and very many 
odd harmonics. Because the square wave 
is so rich in harmonics, it is an ideal 
signal for indicating frequency re- 
sponse over a very wide band. 

A good hi-fi amplifier should repro- 
duce a 2-kc square-wave signal with 
little if any deformation. * If it is 
passed with but little or no change in 
shape, we may assume that the ampli- 
fier has flat response out to 20 kc or 
more. If it passes a 450-cycIe square 
wave with little distortion, it can be 
taken to mean flat response down to 
approximately 40 cycles. With expe- 
rience, the technician will be able to 
estimate the amount of amplifier dis- 
tortion from square- wave tests made 
with the low- and high-frequency out- 
puts from this square-wave generator. 

The techniques of using square waves 
for audio tests and measurements are 
discussed beginning on page 209 of 
Marshall's aforementioned book. END 



* Joseph Marshall. Maintaining IIi-I ; i Equipment, 
page \3 (Gcrtusback Library). 



Fig. 1 — The simple current tester. 
The diagram is shown in Fig. 1. The 
3 *^bmmeter is shorted out when the appli- 
ed^ ancc under test is plugged in, thus the 
{7 ,y£jneter is completely protected against 
/ " any high initial current flow as 
frequently occurs in inductive circuits. 
After the surge has settled down, press- 
ing the push button of the normally 
closed switch passes the current 
through the meter without any break 
in the flow. When the button is released 




Pushbutton actuates nuUter. 



the current once more flows through 
the switch. 

The device to be tested is simply 
plugged into the receptacle on the test- 
er. Then the proper ammeter is plugged 
into the two jacks, and the tester cord 
is plugged into the wall receptacle. 
When a reading is wanted, just press 
the push button. Releasing the button 
switches the current back through the 
switch and unloads the meter. Fig. 2 
shows the current tester in use. The 
fuse protects the meter against over- 
load. Fig. 3 shows the wiring under- 
neath where it is fully protected by 
wood sides so that nothing can roll 
against it and cause a short. It can be 
further protected by fastening a ply- 
wood bottom to it. end 




Fig. 3 — Underside view of tester. 
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VTVM 



Internal construe 
tion of the preamp 



Self-powered device provides 
voltage multiplication of 100 with good 
-espouse from 25 cycles to 15 kc 

By ELLTOTT A. McC READY 

THE lowest full-scale ac range on 
the average vacuum-tube voltmeter 
is in the neighborhood of 1.5 to 3 
volts. With this range, readings of 
as low as 100 to 200 mv are possible, 
but not too practical. What is needed 
is an ac vacuum-tube voltmeter with a 
full-scale range of 100 mv (or less!) or 
some sort of preamp that can be used 
with a conventional vtvm to boost its 
sensitivity. Of the two, the preamp is 
considerably less expensive. 




Mg. 1 — Schematic diagram of the tran- 
sistorized preamplifier for vt\m's. 



Rl — 1.2 megohms, V2 wa ^ 
R2— 15,000 ohms, '/ 2 watt 

CI — 100 ^tf, 15 volts, electrolytic (Spraque Atom 

TVA-I 160 or equivalent) 
C2, 3—2 (jf , 25 volts, electrolytic (Spraque Atom 

TVA.I20I or equivalent) 
S — spst switch 
Dl, 2— IN48 crystal diode 
V— CK721 

BATT— 15-volt hearinq aid battery (RCA VS083 or 

equivalent) 
J — banana or tip jack 

P — phone pluq or female microphone connector 
(see text) 

5-pronq hearinq aid socket (Cinch-Jones) 
Headset adapter case, surplus, type MC-38S-A 
(or any small metal box) 
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The female mike 
connector permits 
using the preamp 
with most com- 
mercial vtvm's. 



An instrument preamplifier using a 
single 12AX7 tube was described in 
Radio - Electronics, December, 1955 
("Milvamp" by Forrest Franz, Sr.) This 
preamp is entirely self-contained and 
self-powered, plug's into a conventional 
vtvm and boasts a gain of 100, an out- 
put in excess of 5 volts and a frequency 
response sufficiently flat for most appli- 
cations. The only fly in the ointment is 
its rather low input impedance, a 
characteristic of the junction transistor 
in a grounded-emitter circuit. This low 
input impedance is not the drawback 
that it might seem at first glance. Much 
of the extremely low-voltage work is 
done in connection with low-impedance 
devices such as magnetic phono pickups 
or dynamic microphones, and there is a 
definite advantage in being able to use 
long, unshielded leads. 

The preamp (Fig. 1) is designed 
around a Raytheon CK721 junction 
transistor. It has a gain of around 50 
and an undistorted output of about 2.5 
volts. The voltage doubler at the output 
of the preamp doubles both the gain of 
the amplifier stage and the voltage out- 
put. Large electrolytic capacitors insure 
good low-frequency response and all 
parts are chosen for minimum size. The 
total current drain from the 15-volt 
hearing aid battery is approximately 
500 microamps, which makes for long 
battery life. 

Construction 

The entire preamp is housed in a 
surplus headset adapter case. The type 
of output connector will depend on the 
make of vtvm with which the preamp 
will be used. The standard phone plug 
used on the headset adapter fits most 
of the kit type instruments. The female 
microphone connector shown in the 
photo adapts the preamp to most other 
types of vtvm's. To prepare the mike 
connector for mounting, file the taper 
off the first % inch or so and thread 
with a 7/16 by 20 die. Then use two 
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flat control nuts to hold the connector 
to the headset adapter case. 

Replace the phone jack on the headset 
adapter with a banana jack (or tip 
jack), insulated from the metal case. 
Cut or file the threaded portion of this 
jack so that as little as possible pro- 
jects inside the metal preamp case. 

Mount slide switch S directly behind 
the output connector. Then clip the 
switch terminals to within % inch of 
the switch, leaving just enough of the 
terminal projecting to solder a wire to. 

The battery leads and input capacitor 
CI are wired first. Cl is directly behind 
the input jack and under C2 and C3. 
The remainder of the components can 
be seen in the photo. The polarity of C2 
is opposite to that normally used in a 
voltage doubler. Its polarity was neces- 
sarily reversed to agree with the 
polarity of the dc voltage on the 
collector. 

Using the specified capacitors and 
battery, the components fit very nicely, 
although somewhat tightly, into the 
metal case. Take care during the con- 
struction of the preamp to avoid shorts 
and use fine spaghetti on most of the 
leads which are not at ground potential. 
Some space can be saved by using a 
newer type crystal diode and eliminat- 
ing the transistor socket, I prefer using 
a socket for the transistor, however, as 
heat from the soldering iron can quick- 
ly ruin a transistor. Incidentally, an 
Ungar iron with a No. 535 tip is very 
useful on this job. 

After all wiring is completed and 
checked, solder the battery to its leads 
and insert it as shown. Then insulate 
the inside of the metal lid with plastic 
electrical tape or anticorona lacquer 
and screw in place. It will probably be 
necessary to shorten one or both of the 
screws that hold the lid in place to 
prevent them from shorting to some of 
the components when they have been 
tightened. 

Connect the preamp to the vtvm and 



switch both units on. It is a good idea 
to set the vtvm to one of the higher 
ranges initially to prevent pegging the 
meter when the preamp is switched on. 
Insert the test leads (the vtvm ground 
lead and the lead from J) and connect 
them to an audio oscillator or other 
signal source through a suitable atten- 
uator. With an input of 10 mv the 
vacuum-tube voltmeter should read ap- 
proximately 1 volt. 

As maximum gain was desired from 
the preamp no attempt was made to 
attain linearity. A calibration card will 
enable the user to make precise meas- 
urements of small voltages. The fre- 
quency response of the preamp is with- 
in 1 db from 25 cycles to 15 kc, drop- 
ping to — 1 Vz db at 20 cycles and 

2 db at 20 kc. Above 20 kc the taper- 
ing off is very gradual, and the unit 
still shows a gain of 10 at 1,000 kilo- 
cycles. 




Fig. 2 — Calibration setup for the 
preamp. 



The following procedure (Fig. 2) 
may be used to calibrate the preamp: 
Connect resistors Rl, R2 and R3 to a 
6.3-volt filament transformer. Set Rl 
for 1 volt across points X-X. The volt- 
age across R3 will then be very close to 
10 mv. By calibrating R3 in 1-ohm 
divisions with an ohmmeter, the pre- 
amp can be calibrated in 1-mv steps to 
10 mv. This setup won't be within \ r f< , 
but should be accurate enough for all 
practical purposes. If the overall gain 
of the preamp is greater than 100 or 
than desired, insert a resistor of around 
100 ohms or so in series with the emitter 
and battery or try a lower battery 
voltage. end 
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SMALLER AND BETTER BATTERIES are 

announced from two separate sources this month. One is made 
by the National Carbon Co.; the other by General Electric. 
Alike in many respects, they are fundamentally different: the 
G-E battery (left, near fingers) has a silver anode, silver bro- 
mide electrolyte and a cupric bromide and carbon cathode; 
while the National Carbon Co. battery (right) is made primarily 
of silver, silver iodide and vanadium pentoxide. Both are truly 
"dry batteries with a solid electrolyte, are rated at 95 volts and 
have an indefinite shelf life, G-E suggests that their battery's 
life is "over 20 years" and National Carbon says "the solid 
electrolyte battery should give up to several decades" continu- 
ous service in suitable applications, such as maintaining a 
charge on capacitors in electric circuits." Open-circuit applica- 
tions are not the only suitable ones, and the batteries can be 
used for low-current or intermittent applications, with currents 
up to 10 /ia. They are especially adapted to applications which 
may require intermittent bursts, with long idle periods, such as 
in alarm circuits, where reliability demands a battery that can 
remain in excellent condition over long "shelf" periods. 

Both batteries are 1 inch long and about X A inch in diameter. 
The G-E battery contains 127 disc-shaped cell units, and the 
National Carbon 200 cells. 
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THE SPHERICAL SPEAKER, dream 

of many an audiophile, is realized in ap- 
pearance at least, by this "treble ball," as its 
manufacturers call it. It contains 30 small speakers 
and radiates through a spherical angle of 360°. 
The speaker is made by the firm of Tonographie 
of Wuppertal- Barmen, Germany, and was de- 
scribed in the German electronic magazine 
Funkschau, in an article which covered several 
tvpes of spherical or near-spherical loudspeakers. 



MORE CONTRAST in portable TV receivers is offered 
with this new electron -gun assembly which is designed to work 
with low voltages (115 or so) on grid 2. Chief design changes are 
closer spacing between cathode, Grids 1 and 2, and a larger 
aperture in grid 1. Besides the low grid-2 voltage— very important 
in portable receivers— the contrast is also greater for a given 
amount of video drive. Although designed for portables, the fact 
that the tube can replace older types with no other change than 
reduction of grid-2 voltage makes it possible that this type of tube 
may be used universally in a short time. Tubes using the new 
gun have already passed portable dimensions, and are being 
manufactured by Westinghouse in 17- and 21 -inch sizes. 
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ELGIN-KIDDE NUCLEAR BATTERY- how ,t works 




SILICON PHOTOCELL 
NEGATIVE CHARGE 
POSITIVE CHARGE 

TRANSPARENT LAY 

RADIOACTIVE MATER 
AND PHOSPHOR 

TRANSPARENT (.AYE 

POSITIVE CHARGE 

NEGATIVE CHARGE 

SILICON PHOTOCELL 





PROMETHIUM 
147 ATOM 



HEARING-AID MINIA- 
TURIZATION approaches the ul- 
timate with this "all-in-thc-car" 3- 
transistor aid developed by Sonotone. 
The instrument is about the size of a 
nickel and is worn in the ear with no 
external wires, clips or other attach- 
ments. A 32-cent battery considerably 
smaller than a dime powers the aid for 
50 hours. A companion piece, with a 
clip for attaching to a spectacle bow, 
is made for those who wear glasses. 
Sound from it is piped into the ear with 
an inconspicuous plastic tube. 





ATOMIC POWER may 

some day operate your wrist 
watch. This atomic battery, less 
than V\ inch thick and about a 
V* inch in diameter, was pro- 
duced by the joint efforts of 
Elgin Watch Co. and Walter 
Kidde Nuclear Laboratories with 
just such an ultimate objective in mind. Using plutonium 147 as its power source, it 
is still far too expensive to be practical. But the Atomic Energy Commission believes 
the element will soon be available in large enough quantities to bring its price down 
to 50c a curie or so. (Plutonium 147 costs about $500 a curie now.) 

The atomic battery is a complex device, in which energy is first turned to light, 
then back again to energy. The plutonium 147 is the layer in the middle of the 
layer-cakelike assembly. Mixed with it are phosphors which give out light as they 
are bombarded by beta rays from the plutonium. The light rays are converted into 
electricity by the silicon photocells which form the outside layers of the battery. 

Present experimental models produce as much as 20 tin at 0.25 volt. Voltage may 
be doubled by connecting the photocells in series instead of parallel, and quadrupled 
by sawing each photocell disc into two semi-discs and connecting them all in series. 
Higher currents can be produced with larger cells and probably also by improve- 
ments due to research now under way. The useful Hie of the cell is expected to be 
a little over 2 years of continuous duty, at which time its output will be halved, 
the half-life of plutonium being 2' j years. (Unlike the 95-volt batteries described in 
this section, the atomic battery can operate at full current output without shortening 
its life.) With its metal shield, the battery radiates less than a radium-dial wristwatch 
and will be entirely safe for such personal uses as watches and hearing aids. 



PRINTED CIRCUITS are now appearing in 
antennas. The pair of wavy lines seen through the plastic 
of this back-of-set antenna— and more clearlv on the 
detached piece alongside— is actually a shorted stub, 
which is switched across or in series with the rabbit-ear 
type ol antenna in various combinations, to match local 
reception, interference and ghosting conditions. The 
antenna, made by JFD of Brooklyn, N. Y., attaches to 
the back of the set with a contact-sensitive adhesive 
surface, with only the dial visible when the antenna rods 
are not extended. This, incidentally, is the second time 
printed circuits have appeared in antennas. The earlier 
types— attempted in connection with outdoor vhf-uhf 
antennas— were affected by weather and have been 
abandoned. 

APRIL, 1957 




IONOVAC, improved form of the Ionophone (HADIO-ELECTHON- 
ICS, November and December 1951) is a speaker with no moving parts. 
The "unit" is the small quartz tube in the foreground. A small stylus 
is inserted into the narrow part of the tube and 20-mc rf current applied 
between its point and a collar around the tube's neck, ionizing the air 
around the point. By modulating the rf with audio frequency sound waves 
are produced as the ionization of the air varies. Demonstrated as a hi-fi 
tweeter, its manufacturers, DuKane Corp., St. Charles, 111. believe it will 
have wider applications as an ultrasonic generator. 
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■ TV tuning indicator 

A CLEVER tuning indicator is used 
by Siemens on their 5653 de luxe 
television receiver. In radio receivers, 
the usual tuning indicator is a small 
cathode-ray tube ("magic eye"). For 
their television receiver, however, Sie- 
mens conceived the idea of using the 
picture tube itself as an indicator. 

All television standards now in serv- 
ice utilize the single-side band system 
though a few old stations (notably Lon- 
don) vary from it. In this system the 
maximum definition is obtained when 
the tuning is such that the picture car- 
rier falls exactly on the — 6-db point of 
the response curve. It is not easy wmen 
tuning in a program to adjust the re- 
ceiver to this point for best picture 
detail. 

A simplified diagram to illustrate the 
principle of the Siemens circuit is given 
in Fig. 1. A highly selective tuned 



LAST VIDEO IF TRANS 



FROM VIDEO OUTPUT 




Fig, 1 — This TV tuning indicator uses 
the picture tube as indicating device. 

L-C circuit is loosely coupled to the last 
if transformer. This circuit is tuned to 
the exact frequency of the correct pic- 
ture carrier and feeds a diode detector. 
After filtering, the rectified voltage is 
amplified by a triode and applied to the 
grid of the picture tube, while the video 
modulating signal is suppressed. The 
tuning is correct when the screen is 
darkest. 

The two-way switch S could be com- 
bined with the fine-tuning control so 
that when pushing in the knob one is 
on "tune" position, and pulling back 



* Professor, Carnegie Institute of Technology, 
Pittsburgh. Formerly editor of Television (Paris, 
France) . 
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from French technical publications 



ILLION FRENCHMEN.... 

By A. V. J. MARTIN* 



the knob would then restore the picture. 

■ Three-tube af amplifier 

THIS three-tube af amplifier was de- 
scribed in Radio Covstructeu f, No- 
vember, 1956. It was originally designed 
to fit in a standard portable record 
player. Its dimensions and performance 
are good. 

The complete circuit is given in Fig. 

2. 



JNPUT 



ECH81/6AJ8 

57V 



The power supply uses a 6V4 and is 
conventional. It provides 250 volts, 65 
ma, approximately. 

[The tubes in this circuit have 
RETMA type numbers but are not 
readily available in this country at this 
time. Experimenters wishing to try 
this circuit without modifying it for 
available American type tubes can pur- 
chase the European equivalents (shown 
in parenthesis) from distributors or 
service agencies handling European 



EL90/6BQ5 




Fig. 2 — An af amplifier that has three stages and rectifier with three tubes. 



It uses a 6AJ8 converter as a tw T o- 
stage preamplifier, a 6BQ5 power out- 
put tube and a 6V4 rectifier for the ac 
power supply. 

The 6AJ8 is used as a double triode, 
the heptode part having grids 2, 3 and 
4 tied to the plate. 

Between the two elements of the 
6AJ8 will be found a simple and con- 
venient tone control, using two 500,- 
000-ohm potentiometers for separate 
control of bass and treble. 

The measured efficiency of these con- 
trols is -12 to +15 db at 80 and -5 
to +18 db at 5,000 cycles. 

The power output stage uses a 6BQ5, 
and a plate-to-plate feedback to the 
second preamplifier stage is provided 
by a 1-megohm resistor. The feedback 
percentage is in the order of 10$'. 

The output power is about 4 watts at 
800 cycles for an input voltage of 0.4. 
The loudspeaker is a 9-inch flat type. 



radios and amplifiers. — Editor] 

■ Unique power supply cancels hum 

THE af output stage and power sup- 
ply of a French radio receiver, Du- 
cretet L325, appears in Fig. 3. This is 
an ac model with ac-dc noval tubes and 
a small transformer with only one sec- 
ondary winding. The full secondary 
voltage is rectified to obtain the 160- 
volts B-plus. A tap on the secondary 
gives the correct voltage to apply to 
the series-fed heaters. 

The plate of the power tube is fed 
with rough, rectified, nonfiltered cur- 
rent, and a simple R-C smoothing cir- 
cuit is used for the rest of the receiver. 

Three resistors in series between 
B minus and ground provide two values 
of negative grid bias. One is —1.2 volts 
and feeds the avc line and the first af 
amplifier. The other is -7.5 volts and 
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feeds the output tube. To cancel the 
hum in this tube, the bias voltage is 
not filtered and hence contains a small 
ac component at hum frequency. A 
phasing circuit R-C adjusts the phase 
of this hum component, applied to the 
grid, for best cancellation and mini- 
mum hum in the output. 




22a >33* _| i2v 

Fig. 3 — Hum-cancelling' power supply. 

Note also the simple and efficient 
negative feedback obtained by ground- 
ing the output tube cathode through 
the output transformer secondary. 



■ Two-tube frequency changer 

BATTERY-FED receivers usually 
employ a 1R5 miniature tube for 
frequency changing. While this is sat- 
isfactory for the broadcast band, the 
sensitivity is low for shortwave listen- 
ing. Communication receivers using 6.3- 
or 12.6-volt tubes normally employ two 
tubes in the frequency-changing cir- 
cuit. 




Fig. 4 — Dry-cell receiver uses separate 
mixer and oscillator. 

A French battery receiver, the Pizon 
Skymaster, which features several 
shortwave bands, also embodies a two- 
tube frequency changer (see Fig. 4). A 



1T4, triode-connected, is used as a 
separate local oscillator and feeds the 
first grid of a 1R5. The rf signals from 
the rf amplifier tube are applied to the 
third grid of the 1R5, which then works 
as a conventional mixer tube. 

■ Just an idea 

A GREAT deal of test and measur- 
ing equipment is battery-operated. 
Frequently the power is turned on for 
a few minutes and then turned off. At 
least, it should be . . . But in how many 
cases does the user simply forget to 
turn the equipment off, with the result 
that the battery will run down or at 
least be unnecessarily and uneconomi- 
cally on duty. 

A very simple and efficient way to 
protect battery life is to use one of the 
cheap timers used, for example, in pho- 
tography. When one wants to use the 
equipment, he has to wind the timer, 
thus switching on the battery. After a 
few minutes, the timer will come to 
rest to its zero position and automati- 
cally switch off the equipment. This de- 
vice is simple, cheap and foolproof. Its 
effectiveness will be particularly appre- 
ciated in schools or in any laboratory 
where several people use common 
equipment. The photograph shows how 
a timer has been added to a battery- 
operated bridge. The idea could be 
extended to line-operated equipment. 

■ "Sync-trigger" relay 

THIS thyratron relay, called the 
"sync trigger," was described by P. 
Sufdery in the November-December, 
1956, issue of our French contemporary 
Elect roniquc hidustricllc. 

It is an electronic relay, able to 
switch on or off a relatively large 
amount of electrical power and con- 
trolled by a very small signal which 
can be produced by a very high resist- 
ance contact (up to 3 megohms). 

The controlled power can be practi- 
cally unlimited, if only by cascading 
electromechanical relays. 

A number of uses immediately sug- 
gest themselves. A typical one is in 
temperature-controlled environ- 
ments where a mercury-contact ther- 
mometer can provide only a very weak 
controlling current but where the con- 
trolled current to the heaters may well 
be in the order of 10 amperes. Other 
immediate applications are liquid level 
control — even if the liquid is a poor 



conductor — cracking-collector control 
and sorting or counting. An entire field 
is opened up by the fact that the sync 
trigger can be directly controlled by a 
photoresistant electric cell. 

Fig. 5 shows that a single miniature 
2D21 thyratron is used. Note that there 




Timer prevents test instrument being 
left on overnight. 

is no rectifier for the anode voltage, 
the 2D21 being supplied ac voltage by 
one half of the high-voltage winding. 
The rectifier heater winding on the 
transformer (a standard 80-ma model) 
provides grid bias through a full-wave 
bridge rectifier. Although the original 
transformer had a 6.3-volt rectifier 
heater winding, a 5-volt winding would 
probably do just as well. 

A 60-ma relay is placed in series with 
the anode connection of the thyratron. 
It may have any contact arrangement. 
The one shown has two one-circuit two- 
way contacts. One is used to light "on 11 
or "off" pilot lamps. The other one is 
the working contact, and the binding 
posts allow the user to choose a "make" 
or "break" contact when the relay 
closes. 

The circuit is very simple. The —8 
volts negative bias applied to the grid 
through the 5-megohm resistor main- 
tains the thyratron beyond cutoff. When 
the external sync circuit is closed by 
the controlling mechanism, or when one 
actuates the manual sync pushbutton, 
the grid is practically grounded 
through the 100,000-ohm resistor and 
the thyratron fires and works as a rec- 
tifier for the applied ac voltage. 

The anode current flows through a 
rough smoothing circuit — 1,000 ohms 
and 8 microfarads — and then through 
the relay, which closes. end 



| MANUAL SYNC 




EXT SYNC INPUT 



Fig. 5 — Sync-trigger thyratron relay. 



Jreak'I 

>t0 controlled ckts 
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the SWEEP TUBE 

. . .TV's workhorse 




Fig. 1 — A wide variety of horizontal output tubes is now available. 



THE number of horizontal output 
tubes is forever increasing. This 
not only adds to inventories, but 
the wide assortment sometimes 
makes selection of substitutes by crys- 
tal-ball techniques appear attractive. 
As there is no universal substitute 
tube, the lowdown on horizontal output 
tube features and characteristics may 
clear the air a little and give the serv- 
ice technician an edge over swami 
methods. 

The television horizontal output tube 
is in many respects like a medium- 
power transmitting tube, such as the 
807, which has grown like Topsy into 
a mass of related but not identical 
types (Fig. 1). It has high efficiency, 
high current-handling capability, and is 
able to withstand high peak plate volt- 
ages. Some of the earliest television 
sets actually did use the 807 but, since 
it was not specifically designed for the 
one-eyed monster, its home-style cousin, 
the 6BG6-G, was developed in 1946 
specifically for TV. 

However, TV sets do not have elab- 
orate high-voltage supplies nor are the 
operating conditions the same as for 
transmitters. A small, efficient, low- 
voltage tube was required that would 
furnish the high currents needed for 
magnetic deflection coils. A tube de- 



* Supervisor, Technical Information Service, 
CBS-Hytron, Dan vera, Mass. 



veloped in 1949 specifically to fill this 
need was the 6BQ6-GT, the granddaddy 
of most of the later horizontal output 
tubes. 

The 6BQ(i-GT did a swell job of 
sweeping the then-popular 10- and 12- 
inch picture tubes with a 52° deflection 
angle. In addition, it would without 
strain supply several hundred volts of 
dc boost voltage and 8 to 12 kilovolts 
for the picture-tube anode. 

TV people were content for a while 
with the little powerhouse but picture 
tubes became larger and deflection an- 
gles increased from 52 to 72 and then 
up to 90°. This required not only more 
sweep power but more kilovolts for the 
anode. And the monkey wrench was 
thrown in by economic pressure. Prices 
went down, transformers went out of 
some sets and the B-plus supply volt- 
ages suffered. This meant that the out- 
put tube must supply higher current at 
a lower plate supply voltage. 

New tube types were designed to fill 
the more stringent requirements. The 
heater-voltage variations for series- 
string television receivers complicated 
matters further. As a result, today 
there are over 30 types of horizontal 
output tubes. 

What it has to do 

The horizontal output workhorse has 
a tough job. Its principal duty is to 



Some of those old sets may work 
better with newer type horizon- 
tal output tubes — how to com- 
pare and substitute them 



Bv W. O. HAMLIN* 




Fig. 2 — Old and new mount construc- 
tion, comparing press-stem construction 
of 6BG6-G at left with button-stem 
6DQ6A at right. 

supply a very high square-wave pulse to 
generate a sawtooth current for the 
horizontal deflection coils at a rate of 
15,750 times per second. This requires 
quite a few watts of average power. In 
addition, it supplies dc boost and pic- 
ture-tube second-anode voltage. 

Because of the power demand it is 
vital for long tube life to have a highly 
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COMMON SWEEP TUBES, WITH SUBSTITUTION INFORMATION 



Type 


Substitution 


Evaluation 


Heater 


Mechanical 


Maximum Ratings 


Characteristics 


O-Bias Plate Current 
at E b =60 Volts 


Ptate 

Dissipation, max.W 


Screen 

Dissipation, max.W 


Plate Voltage 
Peak Positive, max. 


Heater Voltage 


Heater Current Amps. 


Z3 
1 

ro 


Basing 


Bulb Style 


Plate Supply Volts 
Boost + Dc Supply 


Plate Voltage 
Peak Negative 


Cathode Current 
Average 


Cathode Current 
Peak 


Bulb Temperature 
at Hottest Point, °C 


Ptate Voltage 


Screen Voltage 


Control Grid 
Voltage 


Ptate Resistance 
Kitohms 


S 

2 E 


Ptate Current 


Grid 2 Current 


Control Grid Volts 
for Near Cutoff 


Approx. Retail 
Cost 


6AU5-GT 


Al 


210 


10 


2.5 


5,500 


6.3 


1.25 




6CK 


T-9 


550 


1,250 


110 


400 


210 


11C 
113 

60 


17K 
1/3 

175 


9ft 

0 


b 


5,600 


bu 
210 


6.8 
25 


-45 


$3.50 


6AV5-GT 


A2> 


225 


11 


2,5 


5,500 


6.3 


1.2 




6CK 


T-9 


550 


1,250 


110 


400 


210 


2 8 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


53.50 


6AV5-GA 


A3 1 


260 


11 


2.5 


5,500 


6.3 


1.2 




6CK 


Til, 12 


550 


1,250 


110 


400 


210 


250 
60 


150 
150 


-22.5 
0 


1i K 

14.3 


5,900 


57 
260 


2.1 
26 


-43 


(3.50 


6BG6-G 
6BG6-GA 


Bl 

B2* 


180 


20 


3.2 


6,600 


6.3 


0.9 




5BT 


ST-16 
T-12 


700 


1,500 


110 


400 


210 


J 250 
\ 60 


250 
250 


it 

— 13 

0 


25 


o,uuu 


7C 

180 


a n 
18 


-45 


$5.30 


SBgS-GT 

6BQ6-GTA 

GBQ6-GA 


CI 

C2* 
C3* 


225 


11 


2.5 


5 500 
6,000 


6.3 


1.2 




6AM 


T-9 
T-9 
T-ll 


550 
600 
600 


1,250 
1,250 
1,250 


110 

no 

110 


400 
400 
400 


220 
220 
190 


(250 
< 60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


(3.60 


68Q6-GTB 


C5* 


270 


11 


2.5 


6,000 


6.3 


1.2 




6AM 


T-9 


600 


1,250 


112.5 


400 


220 


250 
60 


150 
150 


-22.5 
0 


18 


6,000 


65 
270 


2.1 
30 


-46 


$3,80 


6CB5 1 
6CB5-A^ 


Dl 
02* 


460 at 
75V 


23 


3.6 


6,800 


6.3 


2.5 




8GD 


ST-16 
T-12 


700 


1,500 


200 




210 
220 


(175 
' 75 


175 
150 


-30 
0 


5 


8,800 


90 
460 


6 
42 


-60 


$6.05 


6C06-G 
6CD6-GA 


El 
E2* 


230 


15 
20 


3.0 


6,600 
7,000 


6.3 


2.5 




5BT 


ST-16 
T-12 


700 


1,500 


200 


700 


210 
225 


(175 
\ 60 


175 
100 


-30 

o 


7.2 


7,700 


75 
230 


5.5 
21 


-55 


$5.05 


6CU6 


C4 f * 


255 


11 


2.5 


6,000 


6.3 


1.2 




6AM 


T-12 


550 


1,250 


110 


400 


220 


250 
60 


150 
150 


-22.5 

o 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.80 


6DN6 




240 at 
50V 


15 


3.0 


6,600 


6.3 


2.5 




5BT 


T-12 


700 


1,500 


200 


700 


225 


125 
50 


125 
100 


-18 

Q 


4 


9,000 


70 

tw 


6.3 

JU 


-36 


$5.05 


(DQ6 


C6 t 


300 


15 


2.5 


6,000 


6.3 


1.2 




6AM 


T-12 


550 


1,375 


120 


440 


220 


250 
60 


150 
150 


-22.5 

A 


20 


6,000 


75 

•3UU 


2.4 

77 
LI 


-50 


$3.80 


6DQ6-A 


C7* 


300 


15 


3.0 


6,000 


6.3 


1.2 




6AM 


T-12 


700 


1,375 


140 


440 


220 


250 
60 


150 
150 


-22.5 

o 


20 


6,600 


75 
300 


2.4 
27 


-46 


$3.80 


12AV5-GA 




225 


11 


2.5 


5,500 


12.6 


0.6 


* 


6CK 


T-12 


550 


1,250 


no 


400 




250 
60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.55 


12BQ6-GTA 
12BQ6-GA 


Fl 

F2* 


225 


11 


2.5 


5,500 
6,000 


12.6 


0.6 


* 


6AM 


T-9 
T-ll 


600 ! w» 


110 


400 


220 
190 


(250 
< 60 


150 
150 


-22.5 

o 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.85 


12BQ6-GTB 


F4 T 


270 


11 


2.5 


6,000 


12.6 


0.6 


* 


6AM 


T-9 


600 1,250 


112.5 


400 


220 


250 
60 


150 
150 


-22.5 
0 


18 


6,000 


65 
270 


2.1 


-46 


$3,80 


12CU6 


F3" 


255 


11 


2,5 


6,000 


12.6 


0.6 


* 


6AM 


T-12 


550 ' 1,250 


110 


400 


220 


250 
60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 
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12DQ6 


F5* 


300 


15 


2.5 


6,000 


12.6 


0.6 


* 


6AM 


T-12 


550 


1,375 120 


440 


220 


250 
60 


150 
150 


-22.5 
0 


20 


6,000 


75 
300 


2.4 
27 


-50 


$3.85 


12DQ6-A 
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300 


15 


3.0 


6,000 


12.6 


0.6 


* 


6AM 


T-12 


700 


1,375 


140 440 


220 


250 
60 


150 
150 


-22.5 
0 


20 


6,600 


75 
300 


2.4 
27 


-46 


$3.85 


17AV5-GA 




260 


11 


2.5 


5,500 


16.8 


0.45 


* 


6CK 


T-12 


550 


1,250 


110 


400 


210 


250 
60 


150 
150 


-22.5 
0 


14.5 


5,900 


57 
260 


26 


-43 


$3.50 


17BQ6-GTB 


Kl 


270 


11 


2.5 


6,000 


16.8 


0.45 


* 


6AM 


T-9 
T-12 


600 


1,250 112.5 


400 


220 


250 
60 


150 
150 


-22.5 
0 


18 


6,000 


65 
270 


2.1 
30 


-46 




170Q6 


K2' 


300 


15 


3.0 


6,000 


16.8 


0.45 


* 


6AM 


550 


1,375 


120 


440 


220 


250 
60 


150 
150 


-22.5 
0 


20 


6,000 


75 
300 


2.4 
27 


-50 


$3.80 


17DQ6-A 


K3* 


300 


15 


3.0 


6,000 


16.8 


0.45 




6AM 


T-12 


700 


1,375 


140 


440 


220 


250 
60 


150 
150 


-22.5 
0 


2 


6,600 


75 
300 


2.4 
27 


-46 


$3.80 


19BG6-G 
19BGS-GA 


Gl 
G2* 


180 


20 


3.2 


6,600 


18.9 


0.3 


- 


5BT 


ST-16 
T-12 


700 


1,500 


110 i 400 


210 


(250 
t 60 


250 
250 


-15 
0 


25 


6,000 


75 
180 


4.0 
180 


-45 


$6.15 


25AV5-GT 


LI 


260 


11 


2,5 


5,500 


25 


0.45 


- 


6CK 


T-9 


550 


1,250 


110 


400 


210 


250 
60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.50 


25AV5-GA 


L2 tt 


260 


11 


2,5 


5,500 


25 


0.45 




6CK 


T-12 


550 


1,250 


110 


400 


210 


250 
60 


150 
150 


-22.5 
0 


14.5 


5,900 


57 
280 


2.1 
26 


-43 


$3.50 


25BQ6-GT 
25BQ6-GA 


HI 

H2* 


225 


11 


2.5 


5,500 
6,000 


25 


0.3 




6AM 


T-9 
T-ll 


550 
600 


1,250 
l f 250 


110 
110 


400 
400 


220 
190 


(250 
1 60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.90 


25BQ6-GTB 


H4» 


270 


11 


2.5 


6,000 


25 


0.3 




6AM 


T-9 


600 


1,250 


112.5 


400 


220 


250 
60 


150 
150 


-22.5 
0 


18 


6,000 


65 
270 


2.1 
30 


-46 


$3.90 


25CD6-GA 
25C06-GB 


Jl 
J2 


230 


20 


3.0 1 7,000 


25 


0.6 




5BT 


T-12 


700 


1,500 


200 


700 


225 


(175 
1 60 


175 
100 


-30 
0 


7.2 


7,700 


75 
230 


5.5 
21 


-55 


$5.05 


25CU6 


H3" 


255 


11 


2,5 


6,000 


25 


0.3 




6AM 


T-12 


550 


1,250 


no 


400 


220 


250 
60 


150 
150 


-22.5 
0 


20 


5,500 


55 
225 


2.1 
25 


-46 


$3.90 


2SDN6 




240 at 

E^50V 


15 


3.0 


6,600 


25 


0.6 




5BT 


T-12 


700 


1,500 


200 


700 


225 


125 
50 


125 
100 


-18 
0 


4 


9,000 


70 
240 


6.3 
30 


-36 


$5.15 


25DQ6 


H5* 


300 


15 


2.5 


6,000 


25 


0.3 




6AM 


T-12 


550 


1,375 120 


440 


220 


250 
60 


150 
150 


-22.5 
0 


20 


6,000 


75 
300 


2.4 
27 


-50 


$3.90 


35CD6-GA 




230 


20 


3.0 


7,000 


35 


0.45 


• 


5BT 


T-12 


700 


1,500 


200 


700 


225 


175 
60 


175 
100 


-30 
0 


7.2 


7,700 


75 
230 


5.5 
21 


-55 





•Warmup-time-con trolled heater for series-string heater circuits. 
f For more sweep than preceding type. 
tFor longer life than preceding type. 
^Color television deflection tube. 




The chart lists the majority 
of horizontal output tubes. 
Method of using it for substi- 
tutions is explained in the text. 
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Fig. 3 — Typical plate currents for hori- 
zontal output tubes, featuring 1 the criti- 
cal plate-current knee. 

efficient circuit. It must supply high 
power with low plate dissipation in the 
tube and thus insure that tube ratings 
are not exceeded. High efficiency is 
achieved by use of the well known fly- 
back transformer system. It develops 
the high pulse voltage needed for the 
picture-tube anode by resonant-frequen- 
cy flywheel action, stores up a dc charge 
for boost voltage and at the same time 
matches the relatively high-impedance 
plate circuit to the low-impedance de- 
flection coil. 

The transformer must have a high Q 
(high ac and low dc resistance) and in 
older sets deterioration of the trans- 
former reduces output, thus requiring 
more drive from the sweep tube. 

In the flyback circuit the peak pulse 
voltage developed at the plate may be 
10 times that of the total dc plate sup- 
ply voltage. This explains why most 
horizontal output tubes have the plate 
brought out to the top of the tube. 
A few tube types have it brought out 
through one of the base pins, thus re- 
quiring special insulation and blank 
base pins on either side of the plate 
terminal. 

Tube design 

Significant for longer tube life was 
the changeover from the old press-stem 
construction to the newer button-stem 
construction. In press-stem construc- 
tion the base leads enter the tube 
through the glass stem in a straight 
line (see Fig. 2). Lead wires are neces- 
sarily thin and there is a considerable 
distance between the base pins and tube 
mount. In button-stem construction the 
leads go directly from the base pin 
through the glass into the tube mount, 
being arranged in a circle similar to 
that used in miniature tubes. This 
type of construction uses heavier and 
shorter leads, resulting in better heat 
transfer from inside the tube through 
the base pins. It also leaves more room 
between the top of the tube mount and 
the glass, which results in improved 
heat radiation. 

Other improvements to be found in 
today's tubes are larger and better 
grid heat radiators on the top of the 



tube mount. Keeping the grid cool re- 
duces the possibility of grid emission 
and runaway conditions. Large plate 
fins are also included to increase heat 
radiation from the plate area. Other 
refinements such as ribbed plates and 
one-piece beam-plate construction are 
sometimes added. The overall result is 
a more efficient tube that operates at 
low plate supply voltages and gives sat- 
isfactory service in sweeping 90°-de- 
flection-angle picture tubes of large 
screen size. 

A few comparisons 

By examining the voltage, current 
and wattage ratings of several popular 
deflection tubes, the capabilities of the 
various tubes may be compared. Their 
important characteristics are given on 
the chart printed with this article. 
Types of the same family are pretty 
much identical but some derivatives 
have greater stamina against heat and 
greater resistance to such abuse as 
misadjustment of the drive control, The 
zero-bias plate current characteristic 
is a good yardstick of comparison be- 
cause most set designs take full advan- 
tage of this limiting characteristic for 
which the value given is just beyond 
the knee on the plate-current-plate- 
voltage curves. For most efficient opera- 
tion the tubes' plate voltage must swing 
down to the knee, about 40 volts to 
obtain the maximum plate current (see 
Fig. 3) . The significance of a high 
zero-bias plate current is fully realized 
when the plate supply voltage is rela- 
tively low and the picture-tube deflec- 
tion angle large. Therefore the chart 
lists this characteristic, the zero-bias 
plate current, in the first column. 

The first horizontal deflection tube, 
the 6BG6-G, could operate with high 
plate supply voltage up to 700 and a 
relatively low zero-bias dc plate current 
of 180 ma. Next came the 6BQ6-GT 
rated at 550 volts plate supply and a 
maximum dc current beyond the zero- 
bias knee of 225 ma. Finally, following 
other intervening types, there is the 
new 6DQ6-A with a zero-bias rating 
of 300 ma and a supply voltage of 600. 
Of course there are many other types 
which either upgrade electrical ratings 
or have mechanical improvements for 
better heat transfer. Notable in this 
respect is the 6CU6 which, though 
rated the same as the 6BQ6-GT, is 
improved for conservative operation, 
thus providing longer life. The charac- 
teristics chart also gives the approx- 
imate retail prices. 

Substitution rules 

In general, a different type should 
not be substituted for the original tube 
used in the set unless the original did 
not give satisfactory performance or 
service. For example, if tube life is 
short or sweep is insufficient, substi- 
tuting a tube with higher ratings or 
improved construction may prolong 
life. Substituting a more efficient tube 
for one of lesser efficiency may in- 
crease sweep width and high voltage. 



If a more efficient tube is substituted, 
be sure to readjust the drive control 
to protect components and the damper 
tube and to insure that the picture- 
tube anode voltage does not go too 
high. If substitut ion for a more efficient 
tube is not called for, the resulting 
sweep could be too great and be beyond 
range of adjustment, especially in re- 
ceivers without a width control. 

The following Substitution Rules use 
the characteristics chart on page 51 as 
a guide: 

1. If the failure rate of the hori- 
zontal output tube is high but sweep 
is wide enough, substitute a more 
rugged tube with the same electrical 
characteristics, such as a 6CU6 for the 
6BQ6-GT. In the chart substitution 
column, tubes with the same letter but 
with progressively higher numerals and 
followed by a J footnote symbol are 
unilaterally interchnageable with the 
types below. A3J substituted for A2J. 

2. If the sweep width is not suffi- 
cient — probably caused by component 
aging in the flyback circuit or lower 
B-plus supply voltage and other condi- 
tions in the set — then substitute a more 
efficient tube with higher zero-bias plate 
current and transconductance, such as 
6DQ6-A for the 6CU6. In the char- 
acteristics chart the types with the 
same letter but with progressively 
higher numerals followed by the f 
footnote symbol may be substituted 
unilaterally for types below it (C6f 
for C4 or C5). If substitution fails to 
bring back the sweep to normal, it is 
time to suspect other components, the 
damper tube, horizontal oscillator, high- 
voltage rectifier, low-voltage rectifier or 
flyback transformer. 

Substituting a horizontal output tube 
is a fairly simple problem when the 
reasons behind a newer type are known. 
It is hoped that the chart will enable 
you to select intelligently the best tube 
for substitution in a television receiver 
that has trouble in the horizontal out- 
put tube section. As new tubes come 
out in the future, simply note the dif- 
ference from its prototype; for instance, 
does it have a larger glass envelop, 
does it have higher zero-bias plate 
current or will it handle higher peak 
plate voltages? 

These pieces of information in addi- 
tion to plate and screen dissipation, 
will tell you when to use the tube. 
Intelligent substitution should help the 
service dealer to reduce the number of 
callbacks due to horizontal output tube 
failure. Remember, although a given 
receiver may have employed certain 
tubes that were available at the time 
it was designed, there is no reason why 
these same tubes should always be 
replaced in that receiver for the rest 
of its life, Tube manufacturers have 
improved the design of sweep tubes 
considerably over the years, through 
greater experience in manufacturing 
these types and the demand of set 
manufacturers for higher perform- 
ance tubes. END 
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push-pull 
video amplifier 

doubles picture signal 



NEW Westinghouse portable tele- 
vision receivers — both the 14- 
and 17-inch types — employ a 
novel push-pull video amplifier 
design. This circuit overcomes the most 
serious limitations of low-voltage-oper- 
ated portable TV receivers — inadequate 
contrast due primarily to low dc supply 
voltages to the video amplifier stage. 
This is especially true of television 
receivers with unamplified automatic 
gain control, in which the amplitude 
of the grid driving signal is affected 
by signal strength rather than remain- 
ing at the constant level maintained 
by a good amplified automatic gain 
control system. 

The push-pull video amplifier cir- 
cuit that removes these limitations is 
seen in the figure. Included in this 
circuit are the sound and sync takeoff, 
picture control, brightness control, 
vertical retrace elimination and the 
"spot eliminator." 

Heart of the circuit is the 6BH8 
(pentode-triode) . Each section func- 
tions as a video amplifier, amplifying 
signals that are 180° out of phase. 
These out-of-phase signals are simulta- 
neously used to drive the picture-tube 
cathode and grid with resultant in- 
creased contrast. With the picture 
control set at maximum the cathode 
has a 50-volt peak-to-peak positive- 
going video signal. The grid has a 55- 
volt peak-to-peak negative-going video 
signal. Hence, this out-of-phase rela- 
tionship provides video drive of 105 
volts peak to peak to the picture tube. 

The detected video signals (see 
schematic) are applied to the pentode 
control grid and grid resistor R314 
through capacitor C313. The pentode 
stage is biased for lineai operation by 
resistor R315 to gain the additional 
advantages of minimum distortion of 
the transmitted portions of sync, video 
and white level. As a result, the pen- 
tode stage may be also used as a sync 
and 4.5-mc sound amplifier without 
danger of sync instability or buzz in 
the sound due to video amplifier over- 
load on strong signals (as occurs on 
many current receiver designs) . 

The pentode stage alone is a typical 
conventional low-voltage video amplifier 
design utilizing combination series 
(L303) and shunt (L304) peaking. 
Adjustable coil L302 and capacitor 
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The push-pull video amplifier with blanking and spot-eliminator circuits. 



* Technical editor, Service Dert., Westinghouse 
Electric Corp., Metuchcn, N. J. 



C314 are tuned to resonate at 4.5 mc 
to prevent 4.5-mc beat from appearing 
in the picture and also to provide a 
high impedance for sound takeoff 
through capacitor C200. The pentode 
load is comprised of resistors R317 and 
R318. The desired amount of sync is 
obtained at the junction of these two 
resistors and coupled to the sync 
separator through isolating resistor 
R319. 

Contrast control R321, bypassed by 
capacitor C320 for high-frequency video 
compensation, is across the pentode 
load and controls the amount of 
positive-going video signal applied to 
the picture-tube cathode and the grid 
of the triode section. The network 
consisting of R322, R323, C316 and 
C321 attenuates the video signal to the 
proper level for the triode section. 

To obtain a high video output, the 
triode stage is operated beyond the 
linear portion of the Ep-I,» curve. The 
resulting compression of the sync sig- 
nal is of no consequence since the sync 
is taken off before this stage and the 
triode is used for video amplification 
only, the compression thus occurring 
in the blacker-than-black region. 

The negative-going video output of 
the triode section — developed across 
L305 (series-peaking coil used for high- 
frequency compensation) and load re- 
sistor R325 — is coupled to the picture- 
tube grid through capacitor G319 and 
resistor R326. The two opposite-polarity 
video signal voltages, from the pentode 
and the triode sections of the (5BH8, 
are applied to the picture-tube cathode 
and grid additively. The result is nearly 



twice the contrast that would be 
obtained from a single pentode video 
amplifier operating from low-voltage 
power supplies. 

An additional unique feature of this 
circuit is the method for obtaining 
vertical retrace blanking. Negative- 
going vertical pulses taken from the 
yoke are developed across resistor 
R324 and injected into the triode. 
These negative pulses thus appear in 
the triode output, phase unchanged, 
and cut off the picture tube during 
retrace blanking time. 

This push-pull video amplifier cir 
cuit is neatly laid out on a printed 
board and should give little trouble 
and be very easy to service. The cir- 
cuit can be checked for proper opera- 
tion simply by viewing the signal with 
an oscilloscope at the points where 
waveforms are shown in the schematic 
diagram. Check the signals for proper 
waveshape and amplitude. Set the pic- 
ture control at maximum (a 50-volt 
peak-to-peak signal at the C-R-tube 
cathode) and all other controls for 
normal picture. The dc voltages should 
be measured from B minus, with no 
applied signal, using a vtvm. 

Switch SW300, in the spot-eliminator 
circuit, is ganged to the power on-off 
switch. When the line switch is opened 
SW300 closes, shorting the 115-volt 
line to the control grid of the picture 
tube, momentarily placing a high posi- 
tive bias on the grid. This accelerates 
the beam, hastening the discharge of 
the filter capacitors in the B-plus and 
high-voltage circuits and kills the spot 
before it damages the screen. end 
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WHILE most technicians are 
concerned with obtaining as 
much signal strength as pos- 
sible, there are many whose 
problem- is to attenuate an extremely 
powerful TV signal. Such a signal over- 
loads a receiver and the best of age 
systems cannot cope with it. The con- 
trast control can vary the gain of a 
stage considerably but, being located 
in the video amplifier cathode circuit 
of most sets, it cannot prevent over- 
loading of the rf and if circuits. 

A powerful signal can cause loss of 
sync, sound modulation in the picture, 
cross-modulation buzz, and an over- 
contrasty and distorted image. The best 
general solution for this problem is to 
use an attenuator pad, a resistive net- 
work, between the transmission line 
and the antenna input terminals of the 
receiver. The resistors used need be no 
more than %-watt carbon units. Wire- 
wound resistors are not suitable be- 
cause of their inductance, and all 
leads should be kept as short as possi- 
ble, 

A pad of this type can also be used to 
eliminate reflected signals. A strong 
direct signal can be attenuated some- 
what and still be of acceptable strength. 
However a relatively weak, reflected 
signal may disappear entirely as a re- 
sult of the attenuation. 

The first requisite of an attenuator 
pad is that it propeily match the char- 
acteristic impedance of the transmis- 
sion line and the receiver's input. In 
most cases a balanced pad can be used 
to match a 300-ohm ribbon line to the 
300-ohm input of the TV receiver. In 
fewer cases an unbalanced attenuator 
must be used to match a 72-ohm trans- 
mission line with the 72-ohm input of a 
TV receiver. In either case a trans- 
mission line must look into its own 
characteristic impedance, while at the 
same time the receiver input circuit 
does so also. 
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Many network configurations are 
possible ; however, a simple H-pad 
(Fig. 1) is perfectly suited for atten- 
uating signals between 300-ohm bal- 
anced input and output impedances. A 
T-pad (Fig. 2) can be used for the 72- 
ohm unbalanced arrangement. 

In the balanced pad of Fig, 1 let us 
assume that we want to attenuate a 
powerful incoming signal to one-tenth 
its original value. This represents a 
reduction in signal strength of 20 db. 

Using the simple formula in Fig. 1, 
attenuation factor A or (E ,,,/E.,,,,) is 
equal to 10 and Rl ~ 150 X 9/11, or 
122.7 ohms. For practical purposes, 
using preferred values, a resistor of 
120 ohms may be used for Rl. Solving 
for R2 follows along the same line. 
Again using the formula shown in Fig. 
1, R2 = 300 X 20 / (11 X 9), or G0.6 
ohms. 

We can use a resistor of 56 or 68 
ohms. However, Rl was made a few 
ohms less than its theoretical value so 
R2 must be slightly larger than its 
ideal value. Hence, a resistor of 68 
ohms should be used for R2. The com- 
pleted balanced pad for 300 ohms input 
and output, and an attenuation of 20 db 
or 9 / 10 signal strength is shown in 
Fig. 3. 
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Fig. 1 — H attenuator for balanced input 
and output impedances. 



(A-fD(A-l) 

Fig. 2 — A T-type attenuator for un- 
balanced input and output. 



FROM 300a LEAD-IN 



20 DB BALANCED PAD 

Fig. 3— A 20-db, 300-ohm pad. 

We can now check the calculations 
for impedance match. Looking in from 
the 300-ohm lead-in, resistors R\ and 
Rb are in series with Re which is paral- 
leled by the series circuit of Ri>, Rk and 
the 300-ohm input of the receiver. Rn 
is thus in parallel with 540 ohms. The 
68-ohm Re and the 540 ohms make up 



an equivalent resistance of approxi- 
mately 60 ohms. This, in series with the 
240 ohms of R.\ plus R«, provides a 300* 
ohm input impedance that matches 
nicely the 300-ohm impedance of the 
transmission line. 

Similarly, the 300-ohm input imped 
ance of the receiver also looks into its 
own impedance. Thus, besides intro- 
ducing a signal loss, the attenuator pad 
prevents transmission-line reflections 
by maintaining a proper impedance 
match. 

In the same way, a signal loss of any 
amount can be introduced. Generally, 
calculations will not have to be made 
because the attenuation ratios shown in 
Table I will satisfy almost any condi 
tion. Those given are for the more 
commonly used attenuation factors. 



TABLE I 





Balanced 


Pad— 300 


ohms 


Rl 


R2 


Loss 


Signal 


(ohms) 


(ohms) 




Attenuation 


150 


5.6 


40 


100:1 


120 


68 


20 


10:1 


82 


220 


10 


3:1 


47 


390 


6 


2:1 


24 


910 


3 


1.4:1 



Solving for resistor values in the 72- 
ohm unbalanced pad of Fig, 2 follows 
much the same pattern. To introduce a 
20-db loss we have : 

Rl 72 x 9 / 11, or 58.9 ohms. 
The closest preferred value to this is 
56 ohms. To find the value of R2 we 
have : 

R2 - 72 X 20 / (11 X 9), or 14,5 ohms. 
This is extremely close to the preferred 
value of 15 ohms and should be used. 
Fig. 4 shows the 20-db unbalanced at- 
tenuator pad. 

Here the transmission line looks into 
R.\ in series with the parallel combina- 



FROM 72/i LEAD-IN 




TO 72.n RCVR 



20 DB UNBALANCED PAD 

Fig. 4 — A 20-db unbalanced pad to 
match 72-ohm coax to set's antenna in- 
put impedance. 

tion of Rb and Re and the 72-ohm input 
impedance of the receiver. Thus the 56- 
ohm Ra is in series with an equivalent 
resistance of approximately 14 ohms, 
and the 72-ohm lead-in looks into an 
impedance of about 70 ohms. This 
slight difference is not important and 
will usually occur unless the precise 
calculated resistance can be obtained. 
However, since the attenuator pad in- 
troduces signal losses over a wide range 
of frequencies, the closest preferred 
value resistance will usually suffice. 



TABLE II 





Unbalanced 


Pad— 72 


ohms 


Rl 


R2 


Loss 


Signal 


(ohms) 


( ohms) 


(db) 


Attenuation 


75 


1.5 


40 


100:1 


56 


15 


20 


10:1 


33 


51 


10 


3:1 


22 


100 


6 


2:1 


12 


220 


3 


1.4:1 
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Table II gives resistance values for 
commonly used attenuation ratios. 

In some areas a strong signal may 
occur on one channel only, and it will 
be desirable to remove the attenuator 
pad when tuned to a normal or weak 
channel. When such is the case, a sim- 
ple switching circuit using a dpdt 
switch can be used. The attenuator pad 
should be mounted on the rear of the 
TV cabinet, close to the antenna input 
terminals. 

When time is important, as is often 
the case with the busy service techni- 
cian, and when the desired amount of 
attenuation is not known, we recom- 
mend one of the commercially available 
pads. Variable types such as the IRC 
QJ-3, Centralab PCH-4 and Taco type 
835 are ideal when different levels of 
attenuation are needed for various 
channels. The QJ-3 is a potentiometer 
type; the PCH-4 is a switch type pro- 
viding attenuation of 10-40 db in four 
steps and the 835 provides 0-, 15- and 
30-db attenuation. In cases where the 
desired signal loss is known, fixed pads 
in the Centralab PCH printed-circuit 
series can be used. All attenuators men- 
tioned here are for 300-ohm circuits. 

Arcing in audio socket 

/ recently had a Trav-ler model 1710 
portable in the shop with a complaint 
of picture smear. While servicing I 
heard intermittent arcing which grad- 
ually grew louder. Finally, I noticed 
part of the audio output socket was 
burned away. I replaced the socket and 
the arcing stopped. I now have a simi- 
lar model in the shop which also began 
to arc and the socket burned. I would 
like to know why, and what can be done 
to eliminate this trouble. Once the set 
is delivered to the customer's house 
there is no complaint about arcing. 
Could the trouble be the higher line 
voltage in the shops $ 0 . m€ technicians 
have complained of this, others said 
they did not hare this trouble. — B. R., 
Chicago, III. 

The trouble you describe is wide- 
spread on this and similar models. The 
arcing takes place between plate and 
screen (pins 8 and 9) on the 6AW8 
audio output tube socket. It is caused 
by removing the cabinet top to get at 
the underside of the chassis. This open- 
circuits the secondary of the audio out- 
put transformer and unloads it. As a 
result, signals that reach the grid of 
the output tube cause excessive peak 
voltages in the plate circuit. Fre- 
quently, the resulting arcing between 
pins 8 and 9 may damage the socket. 
Sometimes the arcing cannot be heard 
but flashes appear on the screen. 

Thus, when the cabinet top is re- 
moved, connect the secondary of the 
audio output transformer to an ex- 
ternal speaker or a 2-watt 4.7-ohm re- 
sistor, or be sure the volume control is 
set at its minimum position. The tech- 
nicians that did not notice any arcing 
may have been checking for sound de- 
fects and thus had a loudspeaker con- 
nected. 



Loss of vertical sweep and raster size 

/ hare ivhat I believe to be an "un- 
usual case in which there is no vertical 
sweep and a short wavy horizontal line 
o)f the screen. The set is a Crosley 
chassis 46t> and the symptoms j>oint to 
a defect i)i the low-voltage power sup- 
ply or in the boost circuit. My sche- 
matic calls for a boost voltage of 550 
and I get about 375. Also, the grid of 
the vertical output tube reads —90 
volts when it should read about 60. 

From checking, I cannot be sure 
whether the trouble is in the vertical 
circuit, boost circuit or low-voltage 
power supply. I have replaced the se- 
lenium rectifiers and the filter capaci- 
tors in the power supply, and the 
output is a normal 200 volts. All tubes 
in the vertical, horizontal and damper 
circuits have been replaced. The main 
trouble here is that these circuits are 
so interco)n\ected that the defect can't 
even be localized. I have replaced, the 
vertical output transformer and tried a 
new deflection yoke, but these did not 
help.—T. R., Gary, Ind. 

You did not mention it but one check 
should have been to disconnect the ver- 
tical circuit from the boost line and ob- 
serve if the boost returned to its nor- 
mal voltage. However, your symptoms 
of loss of vertical sweep, reduction in 
the width of the horizontal line and the 
negative voltage on the grid of the 6S4 
output tube point almost positively to a 
defective cathode capacitor in the verti- 
cal output stage (Fig. 5). 




Fig. 5 — Vertical output circuit in the 
Crosley 466 TV chassis. 

Where the capacitance of this unit 
drops considerably there will be a re- 
duction in width. This is due to the fact 
that while it bypasses the cathode cir- 
cuit it is also used as a filter in the 
boost circuit. Thus, an open or high- 
impedance capacitor affects the amount 
of boost voltage developed. The com- 
bination of reduced plate voltage and 
cathode degeneration in the vertical 
output stage prevent vertical deflection. 

Crystal bias in uhf tuner 

Motorola receiver vsi)ig a WTT-81 
uhf tuner has a very weak output. I 
have tried a few ilAFh oscillator tubes 
and have replaced the crystal. In some 
cases I get what appears to be a strong 
picture but it is accompanied by a great 
deal of noise. There is an oscillator tab 
that has some effect when it is moved, 



but it does not permit me to get a good 
picture. I am in a fairly strong signal 
area. — B. V., Elmira, S. Y. 

It appears that you are having trou- 
ble getting the correct crystal bias, so 
very important to the proper operation 
of this tuner. The crystal bias consists 
of a combination of a small positive 
voltage from B plus and the negative 



TRACKING SCREWS 

c-TUNING 
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Fig. 6 — Partial circuit of the Motorola 
coaxial-line uhf tuner. 

rectified oscillator output, developed 
across Rl (Fig. 6). This can be used as 
an indication of the oscillator injection 
voltage. With the' tuner operating 
normally, this voltage should be no 
more positive than 0.1 volt and no less 
negative than 0.15 volt, throughout the 
entire tuning range. 

A negative voltage indicates that the 
oscillator signal is greater than the 
applied B voltage. Thus, an increased 
negative reading indicates greater oscil- 
lator injection; a decreased reading- 
reduced oscillator injection. The voltage 
on the oscillator plate (junction of R2 
and R3) should be almost exactly 80. 
The positive crystal-biasing voltage 
across Rl should be between 0.15 and 
0.35 volt, the result of a dc drop, and 
must be made with the oscillator injec- 
tion removed. 

First measure the oscillator plate 
voltage. Then disable the oscillator by 
disconnecting its plate lead at Cl. 
Finally, place a 5,000-ohm 5-watt rheo- 
stat from the junction of R2 and R3 to 
ground, and adjust it to obtain a 
voltage at this junction equal to the 
original plate voltage. Then measure 
crystal bias across Rl. If voltage is off, 
check value of all resistors carefully. 
Be sure to adjust the proximity tabs on 
the oscillator line. end 
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I . TRANSDUCERS CONVERT MEASUREMENTS INTO 
A SINUSOIDAL VOLTAGE CALLED SUBCARRIER 
FREQUENCIES 

2. TRANSDUCER OUTPUTS AND THE SUBCARRIER 
FREQUENCY OUTPUTS FROM VOLTAGE SENSING 
OSCILLATORS LOCATED IN A MAIN TELEMETER 
PACKAGE, ARE COMBINED IN A MIXER AMPLIFIER 

3. A NUMBER OF MIXED SUBCARRIER FREQUENCIES, 
MODULATE A 220- MC BAND, FM TRANSMITTER 

4 . RADIO FREQUENCY SIGNALS ARE RADIATED 
FROM A MISSILE ANTENNA 

5. A STEERABLE HIGH-GAIN, DIRECTIONAL ANTENNA 
RECEIVES THE RF SIGNAL FROM THE MISSILE 





6. AN FM RECEIVER DEMODULATES THE RF CARRIER, REPRODUCING 
THE ORIGINAL SUBCARRIER FREQUENCIES 

7. A HIGH-QUALITY, MAGNETIC-TAPE RECORDER STORES THE 
DATA FOR LATER ANALYSIS 




...the lifeline off guided missile research 

By JOSEPH KOUKOL 



THE development of the Corporal 
weapons system, at the Jet Propul- 
sion Laboratory of the California 
Institute of Technology, 1 was made 
possible by radio telemetering, a form 
of remote instrumentation in which a 
large number of measurements may 
be transmitted simultaneously by radio 
to the ground, where they are recorded 
on magnetic tape for later analysis. 
An important part of the telemetering 
system is the steerable, high-gain, helix, 
telemetering receiving antenna shown 
in the cover illustration. This antenna 
has a gain of 11 db over a dipole for 
a circularly polarized wave. It has a 
narrow beamwidth for maximum rejec- 
tion of interfering signals and to obtain 
the greatest possible signal level. The 
operator tracks the missile manually 
by three methods: visually with post 
type sights, until it is out of sight 
because of distance or clouds; with 
the signal-strength meter shown mount- 
ed on the antenna pedestal and by 
moving the antenna in azimuth and 
elevation according to preflight-calcu- 
lated positions, as a function of time. 
The rest of the ground-located tele- 
metering gear, consisting of missile tele- 
metering-checkout, data-recording and 
data-analysis equipment, is housed in 
a portable van connected to the antenna 
by a short coaxial cable. 

1 This paper presents the results of one phase 
of research carried out at the Jet Propulsion 
Laboratory, California Institute of Technology, 
under Contract No. I)A-04-495-Ord 18, sponsored 
by the Department of the Army, Ordnance Corps. 
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Just how the telemetering system 
employed during the Corporal missile 
system development can measure dozens 
of functions simultaneously, transmit 
these signals over a hundred miles or 
more and finally reproduce the original 
data with accuracies comparable to 
good-quality laboratory instruments is 
shown in Fig. 1. 

The subcarrier method of making 
a number of continuous measurements 
on one carrier is called frequency 
multiplexing. As shown in Fig. 2. 18 
bands with center frequencies ranging 
from 400 cycles to 70 kc have been 
standardized for telemetering use." Each 
nonoverlapping subcarrier channel has 
a bandwidth of ±~y 2 % of the center 
frequency with a nominal data-fre- 
quency response of 1/10 of the channel 
bandwidth. Frequently as many as 70 
measurements have been made on one 
16-band system, by time-multiplexing 
a number of measurements on one or 
more subcarrier channels with a 20- 
segment mechanical commutator rotat- 
ing at 1 revolution per second. Only 
data with a relatively slow variance 
have been handled by this technique 
but as many as 20 separate measure- 
ments have been made on one sub- 
carrier frequency. 

The airborne telemetering equipment 
used for much of the Corporal develop- 
ment program is shown in Fig. 3. The 



2 Bendix Aviation Corp., The Theory and Ap- 
plication of FM/FM Telemetry. Hendix Aviation 
Corp,, Pacific Division, North Holly wood, Calif. 



plug-in modules contain circuitry which 
may be connected together in a number 
of ways by the "patch-panel" arrange- 
ment seen on the front of the large 
chassis. For instance, it may be neces- 
sary to amplify a dc signal of a few 
millivolts to the 5-volt level necessary 
to modulate a standard subcarrier 
oscillator. Thus, two separate modules 
are connected to make one measure- 
ment. The second chassis contains a 
nickel-cadmium battery pack which is 
the primary power supply for the air- 
borne telemeter and which contains 
switching circuits and a dynamotor to 
supply 28 and 150 volts dc for the 
transmitter and the subcarrier oscil- 
lator plate supplies. 

Important design objectives of the 
airborne telemetering components are: 

1. Reliability — The equipment must 
operate continuously and reliably when 
subject to the high-level vibration 
environment and wide temperature 
variations found in guided missiles, 

2. Accuracy — Measurements must be 
made with accuracies which frequently 
are 2 r /c of full scale or better. 

3. Flexibility — The system must be 
capable of making a large number of 
measurements of different types, with 
a minimum of wiring changes or com- 
plex adjustments. 

4. Small size and weight — It is im- 
portant that flight equipment be small 
and light because in a typical missile 
only a very small space and weight 
allocation is available for instruments, 
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8. A SET OF BANOPASS FILTERS 
SEPARATES EACH SUBCARRIER 
FREQUENCY FROM THE MIXED- 
TONE OUTPUT OF THE RF RE- 
CEIVER 



. Discriminators convert each 
subcarrier to a dc voltage 
in which the amplitude is pro 
port! on a l to the subcarrier 
freouency 



lO. A LIGHT- BEAM RECORDING OSCILLOGRAPH CONVERTS THE DISCRIMINATOR 
OUTPUT SIGNALS TO A PERMANENT, VISIBLE, CONTINUOUS ANALOG RECORD 





Pig;. 1 — Flow of information, from instruments in the 
missile to ink records on a continuous graph, and the 
forms in which the information appears at various 
points in the flow. 



Fig. 2 — Telemetering carrier frequencies. Bands are 
logarithmic so that signal-handling capability and inter- 
ference rejection are proportional on all. Frequency is 
in cycles. 



Fig. 3 — Airborne equipment and cabling. 
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Following the research and develop- 
ment phase of the Corporal, when the 
missile first began to be used by troops 
in the field for training purposes, the 
need arose for a simple, reliable tele- 
metering system capable of making 
about six measurements. These meas- 
urements were selected for monitoring 
certain key functions which through 
previous experience were found to be 
the most valuable in assessing missile 
performance. In the design of this 
system even greater emphasis was 
placed on reliability. All audio circuits 
used transistors in place of the more 
conventional vacuum tubes. 

The packaging techniques raised 
the mechanical resonant frequency of 
electronic component mountings and 
supports to several thousand cycles 
per second or higher so that even when 
vibration excitation forces of up to 
15 times the force of gravity over a 
frequency range of 20 to 2,000 cycles 
were applied for long periods of test- 
ing time during the development pro- 
gram, the motion of leads, wiring and 
supports due to amplification at mechan- 
ical resonance did not cause components 
to fail or parts to break loose. 

To show the necessity of designing 
packaging to have as high a mechanical 
resonance frequency as possible, the 
peak-to-peak displacement of an object 
subjected to 15-g peak sinusoidal forces 
is about .0003 inch at 2,000 cycles. At 
100 cycles when subjected to the same 




Fig. 4 — This equipment is designed to withstand shocks and vibration that would 
wreck ordinary "ruggedized" apparatus almost immediately. 



force, the peak-to-peak motion is about 
.03 inch, or 100 times greater. Move- 
ment of this amplitude may very easily 
exceed the elastic limit of a support, 
material or component lead and result 
in an operational failure. The rugged 
appearance of this unit may be noted 
in Fig. 4. 

The successful development of the 
Corporal has in large measure been 



dependent on continual improvements 
in telemetering techniques and equip- 
ment. The use of transistors and con- 
tinual circuit improvements have great- 
ly improved the reliability of both 
airborne and ground components, bring- 
ing the state of the art one step closer 
to the ultimate objective, an instru- 
mentation system with an infinite life 
and perfect reliability. END 



INDUSTRIAL ELECTRONIC QUIZ 



Bv ED BURST ETN* 



THE following quiz is designed to 
test your knowledge of industrial 
electronic techniques and instruments. 
A score of 18 or more correct is excel- 
lent and indicates a close acquaintance 
with current practice. A score of 15 to 
18 correct is goody 12 to 15 correct 
fair, less than 12 correct poor. 

1. The photoelectric pyrometer is 
used to: a, sound an alarm in case of 
fire; b, measure temperature; c, detect 
metal particles in packaged foods; d, 
detonate explosive rivets. 

2. The cathode of an ignition is 
made of: a, carbon; b, graphite; c, 
liquid mercury; d, tungsten. 

3. A radiograph is : a, a curve show- 
ing the field-strength pattern of an 
industrial oscillator; b, a motor-driven 
pen which writes on a moving strip of 
paper; c, an X-ray picture; d, an instru- 
ment to measure attenuation in a 
waveguide. 

4. Dielectric heating is commonly 
used to: a, surface-harden metal parts; 
b, solder lids on metal containers; c, 
spot-weld sheet aluminum ; d, heat 
plastics. 

5. Induction heating is commonly 
used to: a, detect flaws in metal cast- 
ings; b, cure sponge rubber; c, check 
temperature coefficient of carbon resis- 
tors; d, surface-harden metal parts. 

6. Hard X-rays are: a, higher in 



♦Northwestern Vocational Institute, St. Paul, 
Minn. 



frequency than soft X-rays; b, longer 
in wavelength than soft X-rays; c, less 
penetrating than soft X-rays; d, not 
used because they endanger health. 

7. A phase-controlled rectifier uses 
which of the following tubes: a, thyra- 
tron ; b, pliotron; c, phasitron ; d, 
pentode. 

8. A dynode is : a, an instrument 
used to measure extremely small values 
of current; b, a tube used to measure 
pressure in vacuum systems; c, one of 
the electrodes in a photomultiplier 
tube; d, an electronic navigational 
device used in aircraft. 

9. The scintillation counter is : a, 
used to detect radioactivity; b, often 
used to detect flaws in metal castings; 

c, a circuit used to remove dust particles 
from the air; d, another name for the 
binary scaler. 

10. Ultra-violet rays are: a, longer 
in wavelength than visible light ; b, 
shorter in wavelength than visible 
light; c, lower in frequency than infra- 
red rays; d, lower in frequency than 
visible light. 

11. An electronic device used to re- 
move particles of dust and smoke from 
the air is : a, an electrostatic precip- 
itator ; b, an induction heater ; c, a 
photoelectric pyrometer; d, a dynode. 

12. Register control is used to : a, 
weld sheet aluminum; b, detect flaws in 
metal castings; c, cure sponge rubber; 

d, assure alignment of the successive 



colors laid down in multicolor printing. 

13. Metal parts are commonly sur- 
face-hardened with an: a, induction 
heater; b, electrostatic precipitator; c, 
electrometer; d, ion gauge. 

14. The back-to-back circuit is often 
used in: a, Geiger counters, b, pre- 
cipitators; c, resistance welding equip- 
ment; d, register controls. 

15. An intensifying screen is used 
in conjunction with: a, the photoelectric 
pyrometer; b, X-ray apparatus; c, 
grid-controlled rectifiers; d, dielectric 
heating equipment. 

1(>. A scaler composed of five cas- 
caded flip-flop circuits will reduce the 
input frequency by a factor of: a, 1/32; 

b, 1/5; c, 1/10; d, 1/16. 

17. Another name for flip-flop circuit 
is: a, one-shot multivibrator; b, igni- 
tron; c, electrometer; d, binary scaler. 

18. Electrostatic precipitation is not 
suitable for which of the following: a, 
removal of airborne bacteria; b, smoke 
and dust control; c, guiding paint 
sprays; d, welding metals. 

19. The stroboscope is an instrument 
used to: a, detect radioactivity; b, study 
vibration in moving machinery; c, 
measure pressure of gases ; d, align 
high-frequency radio receivers. 

20. Extremely small values of cur- 
rent can be measured with an: a, ultra- 
sonic generator; b, intensifying screen; 

c, electrometer; d, echo box. END 

(See page 97 for answers) 
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ANTENNA 




the 



LUMISTRON, 



LENS 

COMPRESSOR 



By MOIIAMM RD ULYSSES FIPS, I R E 



Lumistron assembly complete with microwave an- 
tenna and lens compressor which makes a homog- 
enous lens for the three sections. 



I was daydreaming pleasantly in my 
office, reviewing all my former ac- 
complishments, from the famed 
Westingmouse Vest-Pocket Receiver 
in 1933 to last year's Wireless Radio 
Iron, when the harsh and vile sound 
of that detested buzzti' brought me to 
my feet and quickly into the Big Boss' 
sanctum. 

I saw at once from the elevated angle 
of his 7-inch Havana cigar that he was 
on the warpath. "Fips," the great man 
bellowed, "do your realize that we all 
have been asleep at the electronic 
switch since 1873, when the illustrious 
James Clerk Maxwell published his 
great treatise Electricity and Mag- 
netism, in which he lumped electricity, 
magnetism and light into a single force? 
Long ago we knew that radio waves 
and light waves are in the identical 
spectrum, one merging into the other — 
but what have the engineers done about 
this? Nothing. Absolutely nothing! 
Don't you know that with today's 
electronic progress we should be able 
to see radio waves all about us? Look 
at the thousands of fantastic and useful 
inventions this new electronoptics 
science should give the world! And here 
we sit and dream about nonsense when 
the most revolutionary new field of 
electronics is completely unexplored! 

"So, Fips, hop to it. Show your read- 
ers what we can do to get them out of 
the old stagnant groove. And I want 
action — fast! I'll give you 60 days to 



The Lumistron lens is made up 
from three sections of conductive 
glass differing in molecular char- 
acteristics. 




* Institute Radio Electronoptics. 
APRIL 1957 



Miniature Lumistron for night 
light and other illumination uses. 

come up with a electronoptical model 
that works. This is an order!" 

★ ★ ★ ★ 

This was a tough command — the 
worst the Big Boss had ever thrown 
me. Yet I am glad he sparked me into 
it — it was very worth while. 



The radio Lumistron. which not 
only emits light but radio programs 
as well. 

In retrospect, let us review the known 
facts of the high-super-frequency radio 
waves. We all know that at the upper 
end of the radio spectrum we have the 
ultra-high-frequency (uhf) spectrum 
ranging from 300 to 3,000 million cycles 
per second and the super-high-fre- 
quency (shf) waves beyond that. Then 
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Fig. 1 — Super-high-frequency trans- A i 

mitter consists of special Tesla coil Fig. 2-a — Schematic of the transistor- 
working from tank of uhf transmitter. like Lumistron. 2-b — Equivalent circuit. 



come the millimeter waves from 100,000 
to 1,000,000 million cycles. At this point 
the radio waves merge into the light 
spectrum, first into the quasi-infra-red 
of 1,000,000 to 10,000,000 million cycles, 
then into infra-red, radiant heat, finally 
into visible light at a frequency of 400,- 
000,000 to 800,000,000 million cycles. 

I started my experiments by rigging 
up one of my most efficient amateur 
transmitters, to which I coupled a Tesla 
type stepup transformer which gave 
me the needed better-than-millimeter 
waves. (See Fig. 1.) The Tesla coil 
produces a train of oscillations for each 
half-cycle of the shf transmitter output. 
My only trouble was to get enough in- 
ductance into the Tesla coil to give me 
a voltage stepup without acting as a 
ehoke of the shf signal. I solved that 
liy winding the coil in sections — each 
resonant to the transmitter frequency — 
separated by delay lines, so each section 
is in phase with each other. 

Now came the most ticklish as well 
as crucial point. What does one use for 
a detector of not only quasi-radio waves 
but light waves as well? In other words, 
a detector that not only receives radio 
waves but converts, i.e, rectifies, the 
radio waves into light waves too. This 
was like detecting radio waves in the 
old days with a crystal detector and 
rectifying them into sound waves. 

I experimented with gases, with 
liquids and with hundreds of sub- 
stances. Nothing worked. 

Finally one quiet night I got it! I 
of course knew of the use of conductive 
glass in a number of industries. * This 
glass is a sort of semiconductor. A 
panel of it equipped with electrodes at 
both ends will heat rapidly and give 
off radiant heat when a suitable cur- 
rent is connected to the metal end 
pieces. 

What I was after was a Glass-Tran- 
sistor. But it took weeks to make one 
that had the right properties. I had to 
make many batches of special glass to 
which a certain percentage of selected 
metals had to be added to give the glass 
the required properties. I was much 
encouraged with silicon and molybden- 
um glass, but the final and best working 
transistor has a special mixture of 
metals which for patent reasons cannot 
be divulged here. I can, however, de- 

* This is manufactured by Libby-Owens-Ford 
Glass Co., Toledo, Ohio. 
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scribe the physical makeup of the new 
and revolutionary electronoptical tran- 
sistor for my readers. 

It is in the form of an ordinary 
optical glass lens, but there are th>*ee 
separate pieces. (See illustration.) The 
center rectangular section has different 
conducting properties than the two 
semicircular side sections. The junction 
edges are all highly polished. The lens 
is now placed in a special plastic frame 
and the compression screw is tightened. 

Here it should be noted that the com- 
pression is critical — too much or too 
little makes the transistor inoperable. 
Also, once compressed, the lens is al- 
most perfect — unless you inspect it 
closely you won't see the separate 
pieces. Optically, it works the same as 
any good lens. 

At the top of the plastic frame we 
have the "tuner." At the exceedingly 
high quasi-radio frequency the tuning- 
becomes very simple. One of the tiny 
antennas is equipped with an insulating 
handle which can be screwed in or out 
a small fraction of an inch. The ends 
of the Ms-inch thick antennas are 
squared and well polished. Bringing the 
ends close together gives you both 
capacitance and necessary inductance. 
Once adjusted to the correct frequency, 
the receiver operates properly and 
keeps operating as long as the trans- 
mitter — which can be located in another 
room — functions. 

Well, you may ask impatiently, what 
happens at the receiver? You probably 
have already guessed it— IT LIGHTS 
UP! If close to the transmitter, the lens 
lights up brilliantly- 1 — without the use 
of a battery. Here it parallels the old 
crystal detector which merely converted 
the high-frequency radio energy col- 
lected on the aerial and rectified it into 
sound th* ough the earphones. 

The electronoptic transistor works in 
the same manner — it transforms radio 
waves into light waves at an exception- 
ally high efficiency. For powerful sig- 
nals, no external batteries or other 
power is needed. It works as a passive 
power receiver (see Dr. Hollmann's 
article on page 85 of this issue, and 
Dr. Grace's article "Transistor Radio 
Uses No Power Supply" on page 96 of 
the April, 1955, issue of Radio-Elec- 
tronics) . If the transmitter is at a 
distance, say, of 20 miles (it can't be 
below the Earth's horizon) external 



batteries are helpful. Two 1.3-volt cells 
(or the less compact 1.5-volt flashlight 
cells) are quite sufficient. 

The diagram appears in Fig. 2. Since 
it may be incomprehensible to anyone 
who does not fully realize the part 
played by the transistorlike action of 
the three-section lens, I have added an 
equivalent circuit which, I am sure, will 
make its action quite clear to all ad- 
vanced experimenters in the extremely 
high-frequency semiconductor art. 

I have named the new electronoptical 
receiver the Lumistron, and before long 
millions will be in use. Particularly the 
vest-pocket type illustrated here. What 
use will they have? As pocket flash- 
lights that have neither battery nor 
incandescent bulb and cost nothing to 
operate if there is a powerful shf trans- 
mitter in the vicinity. 

The Lumistron has no switch — it 
works all the time. As it gives off no 
heat, you can keep it in your pocket. 
Thus you always have a light with you. 
The Lumistron makes a perfect night 
light, too. 

Of course, the Lumistron is only a 
simple item in a long list of practical 
applications of the new principle. It 
will, for instance, revolutionize tele- 
vision. A single special glass panel with 
few additional components located in 
the frame will soon bring you scanless, 
picture-tubeless TV at low cost. With 
electronoptics you will no longer need 
bulky cathode-ray tubes nor high-ten- 
sion transformers. 

Thousands of other new uses will be 
found for this revolutionary invention. 
★ ★ ★ ★ 

On the 56th day, I proudly took my 
first working model of the Lumistron 
to the Boss and put it through its 
paces. He seemed much interested at 
first but after a while he started to 
chew his cigar furiously. "Dammit, 
Fips," he sneered, "what good is this 
fool gadget? Who will buy it and what 
station would be crazy enough to broad- 
cast free energy to power all those 
Lumistrons for nothing?" 

I had been waiting for this oppor- 
tunity for years, so I let him have it. 

"Illustrious imbecile," I snarled, as 
I pulled out another Lumistron from 
my pocket and held it up to him, "you 
fancy yourself as the only great mind 
in the world but, my dear lamebrain, 
concede once and for all that your low- 
born hired help knows a few electronic 
facts, too. You note that this mor?e] 
Lumistron talks quite well, too, in addi- 
tion to its undiminished luminosity. 
This I accomplish by modulating the 
light output with a photoelectric tran- 
sistor when it is tuned to a powerful 
super-high-frequency (shf) broadcast 
transmitter. However, to get square 
with your many years of mistreatment, 
I won't give you the details of its con- 
struction. Good-bye, electronickel pinch- 
ing boss, get yourself a new boy!" 

As I left the room I smiled as the 
Lumistron sang out loudly in a clear 
laughing voice: "This is 
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Front view of the mois- 
ture meter. 



Moisture 
Meter 

Checks moisture content of soil 
or other material 
by measuring its ac 
conductance 

By HENRY FRANCIS PARKS' 




Instrument in use measuring moisture 
content. 



MOISTURE is defined by the dic- 
tionary as: 1. slight, sen- 
j sible wetness: 2. a small 
amount of liquid exuding 
from, diffused through or resting on a 
substance; 3. dampness. The measure- 
ment of this wetness or dampness, its 
presence or absence or its quantity 
may directly or indirectly concern us. 

Manufacturers of dehydrated foods, 
face powders, gypsum, cement, etc. are 
mainly interested in greatly reducing 
moisture in their products; makers of 
concrete mixes, tobacco processors, 
horticulturists and farmers are con- 
cerned with its presence in controlled 
amounts; laboratories are interested in 
all conditions of moisture. All are 
interested in its measurement. This 
article describes a simple meter for 
measuring moisture with reasonable 
accuracy and reading directly the per- 
centage of moisture. 

When extreme qualitative measure- 
ment of moisture is desired, the an- 
alyst first carefully weighs a completely 
saturated sample of the material ; the 
sample is thoroughly dried and again 
weighed. The weight difference pro- 
vides the basic standard for this par- 
ticular material. If the original mate- 
rial, completely saturated, weighed 8 
ounces and after complete drying 
ighed ounces, the moisture obvi- 
ously weighed the difference between 
the two, or 2 ounces — the standard 
rang'e for this material. 

Next, samples of varying degrees of 
wetness are weighed. For example, 
suppose one weighed IV2 ounces. This 
weight (7% ounces) less the net, com- 
pletely dried weight (6 ounces) is a 
difference of ounces, representing 
Che actual weight of the moisture con- 



* Henry Francis Parks Laboratory, Redwood 
City. Calif. 
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tent. Then, 1.5 (the difference weight 
of the sample) divided by 2.0 (the 
difference weight of the standard) 
equals 75 r /r — the actual percentage of 
moisture in the second sample. This is 
the most accurate method of moisture 
measurement. 

There are many instances, such as 
in farming, when such extremely accu- 
rate measurements are not necessary. 
In such cases, some sort of a direct- 
reading meter capable of giving the 
moisture percentage within a tolerance 
of a few percent will suffice. 

Several electronic methods of meas- 
uring moisture content are available 
but the most practical is that using 




Rl — 47,000 ohms, >/ 2 watt 

R2— 5,000-ohm potentiometer 

R3— 10,000 ohms, »/ 2 watt 

R4— 1,000 ohms, '/ 2 watt (see iexij 

CI— .001 nf 

C2— 0.1 nf 

C3— .02 nf 

V— 2N 130 transistor 

T — Interstage transformer, 1:3, primary impedance 

10,000 ohms, secondary 90,000 ohms (UTC SSO-2 

or equivalent) 
S — dpdt switch with center-off position 
BATT— 30-volt hearing-aid battery (Burgess U-15 or 

equivalent) 
Dl — Bridge type instrument rectifier 
M — microammeter, 0-100 (Triplett model 327-PL or 

equivalent) 
Binding posts (2) 

Meter case or box approximately 2x3x6 inches 

Fig. 1 — Schematic of the moisture meter. 



resistance measurement between two 
electrodes, held a predetermined dis- 
tance apart, in a sensing probe, the 
probe being inserted into the material. 
Also, two types of resistance measure- 
ment are possible. One uses direct cur- 
rent with the inherent problems of line- 
voltage drop and a high susceptibility 
to temperature variations; the other 
employs alternating-current conduct- 
ance of a circuit (the current is rec- 
tified and the result read either in 
milliamperes or microamperes, accord- 

E 

ing to the design). Since I equals 

La 

after balance in a YVheatstone bridge 
circuit, a resultant of Z and conduct- 
ance may be read out directly in terms 
of the percentage of moisture on a 
suitable meter dial scale. Since alter- 
nating-current Z is less susceptible to 
temperature changes than direct-cur- 
rent R, the second method is more 
desirable. 

Temperature does affect both, how- 
ever. Moisture is always tied in with 
temperature. All experiments on this 
project were made at 70' F. For the 
practical purposes for which this meter 
was designed, it will operate from 40° 
to 140F. 

So, this Moisturonieter (Fig. 1) em- 
ploys the ac-conductance— Wheatstone- 
bridge principle. The circuitry is simple, 
consisting of an oscillator generating 
an ac signal of 1,000 cycles and an 
amplifier, both of which functions are 
combined in the Raytheon 2N130 p-n-p 
transistor stage. The rate of oscillation 
is controlled by the R-C combination 
of Rl and C2. Rl may have to be 
changed to a slightly lower value if 
the frequency is not high enough. This 
is also true of R4. These three compo- 
nents are discussed later. 

(Continued on page 76) 
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:jc An Improved imctdel of what wa$ afoetady-an 
outstanding htfirument 



3jc Perjornyinci is* &mTM)ched in this ptiGA (an^ 

m 

ifc Incorporates the extra features required 
fpr color ify servicing. 



HEATHKIT ETCHED CIRCUIT, PUSH-PULL 

5" Oscilloscope Kit 

COLOR TV 

The previous Heathkit oscilloscope (Model O-10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0-11. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much-improved over-all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0-1 1 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.? DB at 3.58 MC. The ll-tube circuit 
features a 5UP1 cathode-ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push-pull. Built-in peak-to-peak calibrating source — 
step-attenuated input — plastic molded capacitors and top- 
quality parts throughout — pre-formed and cabled wiring 
harness — and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 



FULL. YtAR TO PAY 



s&(p. ew* *B£Tau& or Heath 

T/M£ PA YMENT PLAN. 



FEWER DOLLARS BRING MORE REAL 
QUALITY. 

• Factory-to-you sales eliminate extra profit margin. 

• "Build-it-yourseH" eliminates labor charge. 

• Heath purchasing power cuts component costs. 

PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

• You deal directly with the manufacturer. 

• We are interested in you before and after sale. 



REASON'S* 
WHY 



HEATH 
COMPANY 

A SVBSfDtARY "OF JO A YStTROM, INC. 



BENTON HARBOR 2<*. Ml_QH- 



ARE YOUR BEST BUY.. 



PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

• Research and development efforts concentrated on kits 
only. 

• All Kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD-WIDE 
REPUTATION. 

• The world's largest manufacturer of electronic equip- 
ment in kit form. 

• Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME-PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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Hdlt HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 

>f; Brand new model with improved performance 
specifications, 

>f; Full 5" scope for service work at a remarkably 
low price. 

jf; Attractively styled front panel in charcoal gray with 
sharp white lettering, 

jf; Easy to build from step-by-step instructions and large 
pictorials. Not necessary to read schematic. 



This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep- 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push-pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode-ray tube is used. The scope features external or internal sweep and sync, 
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable 
spot-shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model OM-2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step-by-step instructions and large pictorial 
diagrams assure easy assembly. 



MODEL OM-2 




Shpg. Wt. 
21 Lhs. 



HEATHKIT LOW CAPACITY PROBE KIT 

Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low-capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- 
acitor, to provide correct instrument 
• impedance match. Also, the ratio of 
attenuation can be varied. Shpg. Wt. I lb. 



No. 342 



HEATHKIT ELECTRONIC SWITCH KIT 

This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all-electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of ± 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 



MODEL S-3 

$2195 

Shpg. Wt. 8 Lbs. 




HEATHKIT SCOPE DEMODULATOR PROBE KIT 

Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 



NO. 337-C 
Shpg. Wt. 1 Lb. 



HEATHKIT VOLTAGE CALIBRATOR KIT 

This entirely new voltage calibrator produces near-perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are ; .03, 0.1, 0.3, 1 .0, 3.0, 1 0, 30, and 1 00 volts 
peak-to-peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak-to- 
peak output of VC-3 on an oscilloscope. Will also 
double as a square wave generator at 1 000 cycles for 
determining gain, frequency response, or phase- 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 



MODEL VC-3 

$| 2 50 

Shpg. Wt. 4 lbs. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE 




^J* Easy to build — a pleasure to use. 

^ 1% precision resistors employed for Jtigh accuracy. 

^ Etched circuit hoard cats assembly time in half. 



Voltmeter Kit 

The fact that this instrument is the world's largest-selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V-7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large AVi" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust, and ohms- 
adjust controls. Precision \% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi-function VTVM will measure AC voltage 
(rms), AC voltage ( peak-to-peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0-1.5, 5, 15, 50. 150. 500. and 1500. In addition, there are 
7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of X 1 . XI0, XI00, X1000, X10K, X100K, amd XI meg- 
ohm. Center-scale resistance readings are 10, 100, 1000, 
I OK, 100K ohms. 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V-7A is the 
kind of instrument you will be proud to own and use. 



HEATHKIT Etched Circuit 
RF PROBE KIT 

This RF probe extends the frequency 
response of any 11-megohm VTVM 
so that it will measure RF up to 250 
megacycles within ± 10%. Employs 
printed circuits for increased stability 
and ease of assern- ^ , _ ^ 
bJy. Ideal tor ex- No. 309-C 
tending service and cg% 
laboratory appli- vjj 
cations of your • 
Heathktt VTVM. shp 3 . VYt. I lb. 



HEATHKIT 20,000 OHMS/VOLT VOM KIT 

Sensitivity of this instrument is 20,000 ohms-per-\ olt DC and 5,000 ohms-per-volt AC. Measuring 
ranges are 0-1 .5, 5, 50, 150, 500, I 500, and 5000 volts for both AC and DC. Also measures current 
in the ranges of 0-1 50 microamperes, 1 5 ma. 1 50 ma. 5()0 ma, and 1 5 a. Resistance ranges provide 
multipliers of XI, XI 00, and XI 0.000, resulting in center scale readings of 1 5, 15.000, and 150,000 
ohms. DB ranges cover from —10 db to —65 db. Housed in attractive black bakelite case with 
plastic carrying handle, this fine instrument provides a total of 25 meter ranges 
on its two-color scale. It employs a sensitive 50 microampere. 4'/?" meter and 
features alt 1 % precision multiplier resistors. Requires no external power, and is, 
therefore, valuable in portable applications where no AC power is available. 



MODEL MM-1 

$2950 

Sfrpg. Wt. 6 Lbs. 



ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 

Use this peak-fo-peak probe with 
your 1 t-megohm VTVM to measure 
peak-to-peak voltages directly on 
the DC scales of the instrument. 
Will measure p-to-p voltages in the 
frequency range of 5 kc to 5 mc. 
Employs etched circuit boards for 
increased circuit stability and sim- 
plified construction. Extend the use- 
fulness of your 
VTVM- NOTE: NO. 338< 
Not requiredc—eft 

fortheHeathkit^H Shps * Wt ' 
V-7A VTVM. *^ * 2 lbs. 




HEATHKIT 30,000 VOLT DC 
HIGH VOLTAGE PROBE KIT 

This probe provides a multiplication factor of 100 on the DC ranges of the 
Heathkit 11 -megohm VTVM. Precision multiplier resistor mounted inside 
i the two-color plastic probe body. Plenty of insulation 333 
r< for completely safe operation, even at highest TV poten- * 
tials. Designed especially for TV service work, 5Q 

% -* Skpi?, Wi. 2 Lbs. 

HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON) HARBOR 20, MtCH. 




HEATHKIT HANDITESTER KIT 

The Model M-l measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmeter ranges are 0-3000 {30 ohm center scale) 
and 0-300,000 ohms (3.000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms-per-voit. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an *"ext^a ,, instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M-l 
Easily slips into your tool box, glove com- 
partment, coat pocket, or desk drawer. Top Si VI SO 
quality, precision components employed 
throughout. Shpg. wt. 3 Lbs. 
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HEATHKIT NEW AUDIO VACUUM TUBE 



«»" buy. Each kit cl ; V ki > *o» money 

nee d for a ssemb , ° n ;°' nS °" fhe component, y ou 

" *• q-aH* of L p n o rt 7h , haVe 



Voltmeter Kit 



5fc Brand new circuit for extended frequency response 
and added stability. 

% Ten accurate ranges from 0-.01 to 0-300 volts. 

Modern, functional panel styling. "On-off" switch 
at both extreme ends of range switch. 



This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 

The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 




MODEL AV-3 



Shpg. Wf. 
5 Lbs. 



HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch- 
selected DB ranges covering from -10 DB to +30 DB. Large 
41/2" 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± 1 DB from 10 CPS to 250 kc. 
Functions from AC power line. Use in the 
audio laboratory or in home workshop. 



MODEL AW-1 

$2950 

Shpg. Wt. 6 Lbs. 



HEATHKIT AUDIO ANALYZER KIT 

This multi-function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built-in 
high and low frequency oscillators. The VTVM ranges are 
.01, .03,.!, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. 1M scales are 1%, 
3%, 10%, 30%, and 100%. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 
serious audiophile. 



MODEL AA-1 

$4995 

Shpg. Wt. 13 Lbf. 




HEATHKIT HARMONIC DISTORTION METER KIT 

The HD-1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low-distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built-in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per-' 
Cent distortion, and DB. 



MODEL HD-1 

$4950 

Shpg. Wt. 13 Lbs. 



HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO-1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only MODEL AO-1 
two micro-seconds for checking square wave * 
response of audio amplifiers, etc. Designed $O^|50 
especially for the serviceman and high- A ^ • 
fidelity enthusiast. A real dollar value in test Shpg. Wt, 10 lbs. 
equipment. 
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HE ATHKIT 




Shpg. Wf. 
8 Lbs. 



jj* Less than 0J% distortion — ideal for hi fi work. 
Large 4Vi t$ meter indicates output. 
Step-type tuning for maximum convenience. 



Audio 

Generator Kit 



This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low-distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step-type output attenuator and a continuously variable 
attenuator. Output is indicated on a large AYi" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built-in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ±5%. Distortion is less than .1 
of 19c between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 



HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 

The RS-I contains 36 10% 1-watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch-selected for 
use in determining desirable resist- 
'ance values in 
experimentalcir- 
cuits. Many 
applications in 
radio and TV 
service work. 



MODEL RS-1 

50 



*5* 



HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated at 400 volts 
or higher. Ca- Mnr . F , C r . 
pacitors are MODEL Cb-l 
either silver- #a 
mica, or plastic 5 # 



Shpg. Wf. 2 Lbs. 



molded, 



Shpg. Wf. 2 Lbs. 



HEATHKIT AUDIO GENERATOR KIT 

The Model AG-8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to I mc in live ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of I r ' c from 1 00 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 
within ±1 db from 20 cps to 400 kc. A five- 
Step attenuator provides control of the out- 
put. Precision resistors are employed in the 
frequency determining network. 



MODEL AG-8 
Shpg. Wf. 1 1 Lbs. 



HEATHKIT DECADE 
CONDENSER KIT 

Precision, \% silver-mica capac- 
itors are employed in the Model 
DC-1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(t 10,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- 
velopment 

Shpg. Wf. 3 Lbs. 



MODEL DC-1 



work. Switch- 
es are ceramic 
wafer types. 




HEATHKIT DECADE RESISTANCE KIT 

The M odel DR- 1 incorporates twenty 1 % precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of 1 ohm to 99,999 ohms in 1- 
ohm steps. Switches are labeled ''units," "tens," "hun- 
dreds," "thousands," and "ten thousands." Use it for 
ohm-meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 



MODEL DR-1 

$ 19 50 

Shpg. Wf. 4 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 



HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 

This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B-plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B-plus output 
and the filament output are isolated from .^~ c , DC ^ 
ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- $OC 50 
shop, or the ham shack. Large 4Vz" panel w»J • 

meter indicates output voltage or current. Shpg. Wf. 17 ib$. 
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HEATHKIT 



"°-9le word I" ' ~ ... 

,:;:c' end —one/::;; 



Signal 

Generator Kit 

No calibration required with pre-aligned colls. 
Modulated or unmodulated RF output. 
J JO mc to 220 mc frequency coverage. 



Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG-8 is the fart that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step-by-step instructions combined with large pictorial 
diagrams assure successful assembly. Pre-aligned coils make calibration from an 
external source unnecessary. 




MODEL 
SG-8 



19 



50 Shpg. Wf. 
3 Lbs. 



HEATHKIT LABORATORY GENERATOR KIT 

This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50%. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. m q D el LG-1 
Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper $7| ^95 

Shpg. Wf. 16 Lbs. 



plated chassis, and other "extras/ 



HEATHKIT TV ALIGNMENT GENERATOR KIT 

This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. All-electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built-in crystal 
marker generator providing output at 4.5 mc n 
and multiples thereof, and variable marker Tb * 4A 
covering 1 9 to 60 mc on fundamentals and from $*Q 50 
57 to 180 mc on harmonics. Effective two- *f w * 
way blanking. Shpg. wt. 16 Lbs. 




HEATHKIT LINEARITY PATTERN GENERATOR KIT 

This instrument supplies information for white dots, cross-hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect MODEL LP-2 
ratio, and focus. Power supply is regulated for c*%*% CO 
added stability. Essential in the up-to-date TV *XX ♦ 
service shop. shpg w ^ 7 tbi< 



HEATHKIT CATHODE RAY TUBE CHECKER KIT 

This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro-magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and c\en more important, for the customer. Features its own 
self-contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring-loaded switches 
for maximum operator protection. Large 41/2" meter indicates 
CRT condition on ''good-bad" scale. Luggage- 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 
of light spot on screen. Also gives relative check 
of picture tube screen coating. 



MODEL CO 

$22*? 

Shpg. W/ t JO Ibj. 
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heathkit Tube Checker Kit 




jj{ Attractive counter-style cabinet, 
jj{ Wiring-harness simplifies assembly. 

^ Large 4¥i ff meter with two-color "good-bad" 
scale. 

^ Separate tube element switches prevent obsol- 
*P esc e nee. 



This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7-pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9-pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large AV2 " 
meter with multi-color "good-bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC-2 is very simple to build, even for a 
beginner. It employs a color-coded cable harness for 
neat, professional under-chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 



HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 

Designed especially for use with the Model 
TC-2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12-pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 




MODEL 355 

$450 

Shpg. Wt. 
1 Lb. 



HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC-2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is MOD 
detachable, and the hardware is brass TC2P 
plated. This rugged unit is ideal for home $0 A 50 Shpg. wt. 
service calls or any portable application. w"t • 15 Lbs. 




HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 

Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high-gain channel with de- 
modulator probe, and a low-gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built-in 
speaker and electron beam eye tube for in- 
dication. Also features built-in wattmeter 
und a noise locater circuit. Provision for 
patching speaker and/or output transformer 
into external set. 



MODEL T-3 

*23 5 . 0 

Shpg. Wt. 9 Lbs. 



HEATHKIT 
DIRECT READING 
CAPACITY METER 



KIT 



Operation of this instrument 
is simplicity itself. One 1 has 
only to connect a capacitor 
to the terminals, select the 
proper range, anil read the 
capacity value directly on 
the large 4 ! /i* meter cali- 
brated in rnmf and mfd. 
Ranges are 0 to 100 rnmf, 1,000 rnmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than 1 rnmf. Especially valuable in pro- 
duction line checking, or in quality control. 




MODEL CM-1 

$2950 

Shpg. Wf. 
7 Lbs. 




HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 



HEATHKIT CONDENSER CHECKER KIT 

The Model C-3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 MODEL C-3 
\ oils DC. Cheeks paper, mica, ceramic, $10 50 
and electrolytic capacitors. Indicates power I w • 

factor of electrolytic condensers. Shpg. wt. 7 Lbs. 
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Impedance 
Bridge Kit 



^ Vi^o precision resistors and silver-mica 
capacitors. 

^ Battery-type tubes, no warm-up required. 

^ Built-in phase shift generator and 
amplifier. 



The Model JB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to I, 
and storage factor (Q) from 0.1 to 1000. Vi of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ±3T; 
capacitance ±3%; inductance, ±10%; dissipation factor, ±20%; storage 
factor, ±20%. Employs a Whcatstone bridge, a Capacity Comparison bridge, 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides 
maximum convenience in operation. Use the Model IB-2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 




MODEL 
IB-2 

59 



50 Sh ps- w *. 

12 lbs. 



HEATHKIT "Q" METER KIT 

The Q Meter permits measurement of inductance from 1 micro- 
henry to 10 millihenries, "Q" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built-in variable oscillator per- 
mits testing components from 1 50 kc to 1 8 mc. Large 4i/ 2 " panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. MODEL QM-1 
Compile data for coil winding purposes, or SilJISO 
measure RF resistance. Distributed capacity ¥| W • 
and Q of coils. Shpg< WL u ^ 



HEATHKIT ISOLATION TRANSFORMER KIT 

This device isolates equipment under test from the power line. 
It is rated at 100 volt-amperes continously, or 200 volt-amperes 
intermittently. AC-DC sets may be plugged directly into the IT-1 
without the chassis becoming "hot." Additionally, since the IT-1 
is fused, it is ideal for use as a bufTer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. MODEL IT-1 
Panel meter monitors output voltage. A very $|^5Q 

Shpg. Wf. 9 Lbs. 



handy device at an extremely low price. 




HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT 

This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6-volt and I2-volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0-16 volts 
DC. Will supply up to 15 amperes on the 6-volt range, or up to 7 
amperes on the 12-volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 
separate panel meters indicate output voltage MOD EL BE ~ 4 
or output current. Makes it possible to test $11150 
automobile radios inside at the workbench. • 
Wilt also double as a battery charger. Shpg. Wf, 77 Lbs. 



HEATHKIT 6-VOLT VIBRATOR TESTER KIT 

This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good-bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self-rectifier types of 6-volt 
vibrators. The model VT-1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. Jt is an ideal 
companion unit for the Heathkit Model BE-4 
battery eliminator. The construction book for MOD EL y T-l 
the VT- 1 contains vibrator test chart for popu- $1 A 50 
lar 6-volt vibrator types. A real time saver! IHr • 

Shpg. Wf. 6 lbs. 
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HEATH KIT DX-100 PHONC AND CW 



Transmitter Kit 




% Phone or €W on 160, 80, 40, 20, 75, 11 and 10 
meters. 

3$: Built-in VFO, modulator, and power suppties, 

5fC High quality components used throughout for re- 
liable performance. 

5{c Features 5»point TVI suppression. 



The Heathkit DX-100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX-100 features a built-in VFO and a built-in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW. with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push-pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I. final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper-plated steel. Other high-quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver-plated or solid-silver 
switch terminals, etc. All coils are pre-wound, and the 
main wiring cable is pre-harnessed. The kit can be built 
by a beginner from the comprehensive step-by-step in- 
structions supplied. It is a proven, trouble-free rig, that 
will insure many hours of "on-the-air" enjoyment in your 
ham shack. 



HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 

This receiver covers 550 kc to 30 mc in four bands, and is ideal 
for the short-wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply — electrical 
bandspread — antenna trimmer — separate RF and AF gain 
controls — noise limiter — ■headphone jack — MODEL AR-3 
and automatic gain control. Has built-in 
BFO for CW reception. 

CABINET: Fabric covered cabinet with alumi- 
num panel as shown. Part 91-15A. Shipping 
weight 5 lbs. $4.95 



$2995 

INCLUDING NEW 

EXCISE TAX 
(Less Cabinet) 
Shpg, Wt. 12 Lbs. 



HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160. 80, 40, 20. 15, 
1 1. and 10 meters with three basic oscillator frequencies, that 
sells for less than S20. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 \ DC at 15 to 20 ma. and 6.3 VAC at MODEL VF-1 
0.45 A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 51050 
quenc> directly on the band being employed. 
Temperature-compensated capacitors offset Shp3 - Wt - 7 tbj - 
coil heating. 




EASY ON 7H£ BUDGET! 

You can buy Heathkits on an easy time-payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 



HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 



NEW HEATHKIT CW TRANSMITTER KIT 



The brand new Heathkit Model DX-20 Transmitter is one 
of the most efficient little rigs available today. Featuring an 
entirely new circuit, it is ideal for the no\ice, and even for 
the advanced-class CW operator. A 6DQ6A final amplifier 
provides plate power input of 50 vuttts. A 6CL6 oscillator is 
employed, and a 5U4GB rectifier. The transmitter features 
one-knob bandswitehing to cover 80. 40. 20, 15. 11 and 10 
meters. It is designed for crystal excitation, 
but may be excited by an external VFO. A 
pi network output circuit matches antenna 
impedances between 50 and 1 000 ohms. 
Front panel controls are functionally located 
for your convenience. If you appreciate a 
good signal on the CW bands, this is the 
transmitter for you! 



MODEL DX-20 

$ 35 95 

Shpg. Wt. 18 lbs. 
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HEATHKIT PHONE AND CW 

Transmitter Kit 

6/46 /wa/ amplifier for full 65-watt plate power 
input. 

% Phone and CW operation on 80, 40 t 20, 15, 11, 
and 10 meters. Pi network output coupling. 

Switch selection of three crystals — provision for 
external VFO excitation. 



The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off— CW— stand-by— phone", "final tuning", "antenna 
coupling*', "drive level control", and "band change switch". Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 




MODEL DX-35 

$ 



56 



95 



Shpg. Wt. 
24 Lbs. 



HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
Such as the Heathkit Model GD-1 B grid dip meter, the Model 
AM-1 will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 



MODEL AM-1 

$ 14 50 

Shpg. W. 2 Lbs. 



HEATHKIT "Q" MULTIPLIER KIT 

The QF-1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC-DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 1 50 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak'* or 
"null". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 



MODEL QF-1 

*9 9 . 5 

Shpg. Wt. 3 lbs. 




HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT-I transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-type filter which attenuates signals 
above 36 megacycles, thereby reducing^ TVI. Designed for 52 
Ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able Capacitor. Neon RF indicator on front 
panel. Copper-plated chassis — high quality 
components throughout — simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- 
ral'* for all AT-1 transmitter owners. 



MODEL AC-1 

$ M 50 

Shpg. Wt. 4 lbs. 



HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre-wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero-beat. Will also double as an ab- 
Sorbtion-type wavemeter. 



MODEL GD-1& 

*19 95 

Shpg. Wt. 4 lbs. 
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HEATHKIT BROADCAST BAND ReCGl-VGF Kit 




NCLUDING NEW 
EXCISE TAX* 



ATTENTION BEGINNERS . . . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing," 

Miniature tubes and high- ^ SVi-inch PM speaker, 

gain IF transformer. ^ Provi$ion for phono jackf 

* Rod-type built-in antenna, - Transformer - operated 

fecdviv Se ~' P<>"er supply. 



You need no previous experience in electronics to build 
this table-model radio. The Model BR-2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A SVi" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod-type built-in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron, 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC-DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step-by-step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
'learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR-2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91-9A $4.95* 



HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 

This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0 — .02, .1, 1 and 10 milliroent- 
gens per hour. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. 



MODEL RC-1 

*79 9 . 5 

Shpg. Wt. 8 Lbs. 




Amazing new circuit for 
high efficiency. 

^Compact, portable and rugged. 

Stable circuit requires only one 67V2 volt "B" battery 
and two IV2 volt "A" batteries. 



HEATH COMPANY 

A Subsidiary of Daysfrom, Inc. 
BENTON HARBOR 20, MICH. 



HEATHKIT CRYSTAL RECEIVER KIT 

The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR-I employs a sealed germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi-Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR-1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR-1 
required for operation. Could prove valuable 
for emergency signal reception, This easy-to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 



$7 95 



INCLUDING NEW 
EXCISE TAX* 
Shpg. Wt. 3 Lbs. 



HEATHKIT ENLARGER TIMER KIT 

The Model ET-1 is an easy-to-build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlargcr. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre-set, and the timing cycle is initiated by depressing the 
spring-return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is "ofT". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 



MODEL ET-1 

*11 5 .° 

Shpg. Wt. 3 lbs. 
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HEATH KIT HIGH FIDELITY 



Preamplifier Kit 



5 switch-selected inputs, each with its own level 



control. 

Equalization for LP, RIAA, AES, and Early 78 l s. 



Separate bass and treble tone controls, and 
special hum control. 



Clean, modern lines and satin-gold enamel finish. 



Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 5 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
\V2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16" W. x 3 3 /a" H. x 47a" D, 
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 
position roll-off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- 
grams provided. 



MODEL (With Cabinet) 

WA-P2 Shpg. Wf. 7 Lbs. 




19 
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HEATHKIT HIGH FIDELITY FM TUNER KIT 

^ Illuminated slide-rule dial covers 88 to 108 MC. 
^ Modern circuit emphasizes sensitivity and 



stability. 
Housed 

match WA-P2 and BC-L 



^ Housed in attractive satin-gold cabinet to 



This amazing new FM tuner can provide you with real high- 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature-compensated, oscillator, A.G.C., broadbanded 



IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high-fidelity performance. IF and ratio transformers 
are pre-aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM-3A is designed to match 
the WA-P2 preamplifier and the BC-1 AM MODEL FM-3A 
tuner. An illuminated slide-rule dial is em- 
ployed for frequency indication. Step-by-step # 
instructions and large pictorial diagrams including new 
assure success. excise tax 

(With Cabinet) 
Shpg. Wt. 7 Lbs. 




HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high-fidelity 
applications. It incorporates a low-distortion detector, a 
broadband IF, and other features essential to usefulness in 
high-fidelity. Special voltage-doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is ± 1 DB from 20 CPS to 2 kc, with 5 
DB of pre-emphasis at 10 kc to compensate for station roll-off. 



Covers the standard broadcast band from 
550 to 1600 kc. Incorporates a 10 kc whistle- 
filter and provides a 6 DB signal-to-noise 
ratio at 2.5 UV. RF and IF coils are pre- 
aligned, and power supply is built-in. Incor- 
porates AVC, two outputs, and two antenna 
inputs. 



MODEL BC-1 

*25 9 . 5 

INCLUDING NEW 

EXCISE TAX 
(With Cabinet) 
Sboq. Wt. 8 Lbs. 



HEATHKIT ELECTRONIC CROSS-OVER KIT 

This unusual device functions to separate low frequencies ana 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross-over circuits, since the Model XO-1 does the com- 
plete job electronically. Cross-over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO-I, and a separate level control is 
provided for each channel. Minimizes inter- 
modulation distortion problems. Handles un- MODEL XO 1 
limited power, since frequency division is ™^ L ' tL A ^'' 
accomplished ahead of the power stage. $1095 
Attenuation is 12 DB per octave, with sharp I© • 

4, knee M at cut-off frequency. S b P3 . wt. 6 lbs. 
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HEATHKIT ADVANCED-DESIGN 





MODEL W-5 

Consists of Mod*! W-5M 
pl«f Model pre- 
amplifier, 

Shpg. Wt 38 lbs. 
Express only . . . I 



*^ v4 U connector* brought ovl 
1 la front chassis- Gprvn. 

Protective cover fivtir till 
iabov£~ch&tttx components* 



HIGH FIDELITY 

Amplifier Kit 

This 25 watt unit is our finest high-fidelity amplifier. Using 
a special design peerless output transformer, and KT-66 
output tubes by Genalex, the Model W-5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS. 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of HAWs, a pair of KT-66's and a 5R4GY rectifier. 
Measures 13-3/32" W. x SV2" D. x VA" H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W-5M provides improved phase shift character- 
istics, reduced TM and harmonic distortion, and improved 
frequency response. Conservatively rated high-quality com- 
ponents are used throughout to insure years of trouble-free 
operation. No technical background or training is required 
for assembly. Step-by-step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 



HEATHKIT DUAUCHASSIS-WIUI/WISON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

This 20-watt high-fidelity amplifier employs the famous Acro- 
sound Model TO-300 ''ultra-linear" output transformer and 
uses 5881 output tubes. The power Supply is built on a separate 
chassis, and the two chassis are interconnected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is m 1 DB from 6 CPS to 150 kc at 1 watt. 
Harmonic distortion is only 1% at 21 watts, and 1M distortion 
is only 1.3% at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high-fidelity unit employing top-quality 
components throughout. 

MODEL W-3M: Shpg. Wt. 29 lbs. Express only $49,75 

MODEL W-3: Consists of Model W-3M plot Model WA-P2 pre* 
amplifier. Shpg. Wt. 37 Lbs. Express only $69.50 



HEATHKIT 7-WATT 

AMPLIFIER KIT 

This amplifier is more limited 
in power than other Heath kit 
models, but it still qualifies as 
a high-fidelity unit, and its per- 
formance definitely exceeds" 
that of many so-called "high- 
fidelity*' phonograph ampli- 
fiers. Using a tapped-screen 
output transformer of new de- 
sign, the Model A~7D provides 
a frequency response of =fc l*/2 
DB from 20 to, 20.000 CPS. Total distor- 
tion is held to a surpris- linrsPi a 7r» 
ingly low level. Output M ™!L£. 
stage is push pull, aud $1 ^ 95 
separate bass and treble • 
tone controls are pro- including new 
vided. Shpg. wt. 10 tfas. excise tax 1 
MODEL A-7E: Similor to the A-7D, except 
that a 12SL7 tube has been added tor pre- 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $19.95 X 




HEATHKIT SINGLE CHASSIS-WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

The 20-watt Model W-4AM Williamson type amplifier is a 
tremendous high-fidelity bargain. Combining the power Sup- 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W-4A M is =*= 1 DB from 
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum 

and noise are 95 DB below 20 watts. 

MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only $59.50 




HEATH COMPANY 

A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 



HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 

This high-fidelity amplifier features full 20-watt output using 
push pull 6L6 tubes. Built-in preamplifier provides 4 separate 
inputs, selected by a panel-mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL A-9B 
high-fidelity performance with frequency re- 
ponseofdbl DB from 20 CPS to 20,000 CPS. $35 50 
Total harmonic distortion only 1% (at 3 DB W** • 
below rated output). Shpg. wt. 23 Lbs. 
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HEATHKIT HIGH FIDELITY 
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High quality speakers of special design — 15" woofer 
and compression-type super-tweeter. 

Easy-to-assemble cabinet of furniture-grade plywood. 

Attractively styled to fit into any living room. 
Matches Model SS-1. 



This range extending unit is designed especially for use with the Model SS-I speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-I provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper 
cross-over network are included, as is a balance control for super-tweeter output 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS-1B measures 29" H. x 23" W. x 
UYi" D. The speakers are both special-design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 




MODEL 
SS- IB 

»99 



95 



Shpg. Wt. 80 Lbs. 



HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 




MODEL 
SS-1 



39 



95 



Shpg. Wt. 30 Lbs. 

Af. Special design ducted-port, bass-reflex enclo- 
*• sure. 

A/ Two separate speakers for high and low fre- 
•» quencies. 

A/ Kit includes all parts and complete instructions 
for assembly. 



This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS-1 is 
designed to work with the SS-1B range extending unit — providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8" midrange-woofer, and a compression- 
type tweeter. Cross-over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted-port bass-reflex type. Attractively styled, the Model SS-1 
features a broad "picture-frame" molding that will blend with any 
room decorating scheme. Pre-cut and pre-drilled wood parts are of 
furniture grade plywood. The kit is easy-to-build, and all component 
parts are included, along with complete step-by-step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 
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BLANK 

NOTE: All prices sub/ecf to 
change without notice. 
Enclosed find ( ) check ( ) 

money order for 

Please ship C.O.D. ( ) postage 

enclosed for pounds. 

On Express orders do not in- 
clude transportation charges 
— they will be collected by 
the express agency at time of 
delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include full remit- 
tance. 



Name_ 



Address_ 



City & Zone_ 



_State_ 



(PLEASE PRINT) 



ion ttO, MICH. 



SHIP VIA 

□ Parcel Post 

□ Express 

□ Freight 

□ Best Way 



QUANTITY 


ITEM 


MODEL NO. 


PRICE 
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ELECTRONICS 




Layout of the 
major components. 



R3 V 

\ \ 




\\\\\\ 

CI R2 C2 Rl C3 S 



Bakelite panel sup- 
ports circuit wiring. 



(Continued from page 61) 

Feedback to produce oscillation is 
provided by T. CI in parallel with the 
primary winding of T blocks the flow 
of dc to the collector of the transistor 
but permits the 1,000-cycle ac signal 
to pass through. 

The output of this oscillator-amplifier 
transistor is capacitively coupled 
through C3 to potentiometer R2 which 
provides a constant load across the 
collector and emitter output of the 
transistor. 

The movable arm of the potentiom- 
eter passes the ac signal to the bridge 
rectifier where it is rectified and fed, 
in series with current-limiting resistor 
R3, to the 0-100 microammeter. 

This portion of the circuit forms one 
arm of the Wheatstone bridge. The 
other, brought into the circuit by throw- 
ing the switch to head, includes, in 
series, compensating resistor R4 and 
the sensing-probe load whose resist- 
ance in terms of moisture percentage 
is to be read. 

Construction 

The instrument was built in a bake- 
lite meter box. When cutting holes in 
this material, especially when using 
an expansion drill, operate at very 
slow speeds and use a hand vise to 
hold the work. For the potentiometer 
and switch holes, drill through at M 
inch and then ream out to the necessary 
diameter. 

The chassis plate is made of 1/ 16- 
inch Masonite Presdwood but bakelite 
or similar material may be used. The 
rectifier shelf is also made of 1/16-inch 
Masonite Presdwood. The chassis plate 
supports are made of threaded brass 
or aluminum collars. The transformer 
mounting strap is formed from sheet 
brass or aluminum. 

Remove the insulation from two short 
pieces of No. 12 solid copper wire. 
Solder one end of one piece to the 
positive pole of the 30-volt battery and 
one end of the other to the negative 
pole. The other ends go to the lugs on 
the meter support screws. This heavy 
wire keeps the battery from vibrating. 

In mounting the transistor, use a 
cold, damp rag and a pair of long-nose 
pliers on the transistor terminals to 
dissipate the heat while soldering. 

Checking and calibration 

The photo shows the completed meter 



MOISTURE PERCENTAGE 





Fig. 2 — Template for dial to read in per- 
centage of moisture. 
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fl]|IDM«KT- 

BUILD ALLIED'S OWN 

knight- 
kits 



Here is a typical Knight-Kit value- 
available only from ALLIED— one of 

45 great Knight-Kits you'll find 
in our special Supplement No. 165. 
Write for your FREE copy today. 




NO 

MATTER 

WHAT^ 
THE 



DURAMIC 



Hot and-humid or cold-and-damp . .. Aerovox 
"0URAM1C" Capacitors give you "trouble-free" 
operation even under the most adverse weather 
conditions. You avoid costly call backs when you 
specify and buy "DURAMIC" capacitors because 
the severe-service characteristics are built into 
each capacitor. 

AEROVOX "DURAMICS" 

. . . utilize a dense steatite case to provide ex- 
ceptional protection against humidity. All termi- 
nal lead wires are firmly imbedded into the end 
seals so that they will not pul* out or work loose 
even under the most severe operating conditions. 

AEROVOX "DURAMICS" 

...have that exclusive Aerovox end-fill which will 
not soften or flow nor separate from the case at 
any rated temperature. 

AEROVOX "DURAMICS" 

. . . nave excellent power-factor, insulation resist- 
ance and temperature characteristics. Operating 
temperatures from -55°C. to +85°C Available 
in 10 standard voltage rat n£S from 200 to 
15,000 VDC. 

Your local Aerovox Distributor always carries a 
stock of Aerovox "DURAMIC" Capacitors in a 
wide range of capacitance values and voltage 
ratings. While you're there ask for your free copy 
of the latest Aerovox Catalog with complete list- 
ings of all Aerovox components. 




AEROVOX CORPORATION 



Dittributor Salei Divmon NEW BEDFORD, MASS. 



>n c«^>dot Afiovox Canada ito„ o>> 

fip~n Ad Aoritrn. t* t. M d V . M,. Yo-. H. V . CcW* A„ ,»m» H 1 



ELECTRONICS 

with its original dial which i abso- 
lutely linear. Fig. 2 gives a template 
of a special scale to be used if so 
desired. This template shows moisture 
percentage very accurately for meas- 
urement of granular materials when 
the probe shown in Fig. 3 is used. 
If a larger probe is to be used with 
electrode spacing of more than 9 16 
inch, the Fig. 2 scale cannot he used. 
This meter is designed to he used only 
with this probe and scale. The regular 
scale which comes with the meter can be 
used by using the conversion titble. 



DIAL CONVERSION TABLE 

Templote Diol 

(Reading in %) 
5 



10 
IS 
20 
2S 
30 
35 
40 
45 
50 
SS 
60 
65 
70 
75 
80 
85 
90 
95 
ICO 



Triplet* Dial 

(Scale Reading) 
2 
4 
E 

13 
17 
22 
26 
32 
41 
46 
52 
56 
63 
70 
H 
80 
86 
% 

n 

100 




Throw the switch to set. The meter 
needle should swing to the right. Adjust 
the potentiometer so that meter needle 
swings to the extreme right of the 
second "0" of the ''100." If the template 
dial scale is used, the needle should 
swing to the line marked zero adjust. 

If the meter shows no current, check 
the wiring carefully. See if the oscil- 
lator is working by using a pair of 
high-impedance headphones with one 
terminal to the ground bus bar and 
the other to various points in the 
oscillator circuit. A very loud 1 .00 J 
cycles should be heard plainly. If there 
is no signal, reverse either the pri- 
mary or secondary transformer leads. 

Calibration has been simplified so 
that it is limited to two basic things: 
1. The oscillator signal must be as 
close to 1,000 cycles as possible. High 
C. or the C on the second added line 
above the treble clef on the piano, is 
1,024 cycles. Such a musical tone may 
be used to check the frequency. Usually, 
it is too low and the value of Rl must 
be lowered. As the frequency increases 
the meter needle will deflect well beyond 
the scale limits. 2. Ample current out- 
]) u t to t he mete r m u st be avail a hie. 
While the increase in frequency will 
increase current, if it is not enough 
for off-scale deflection, then R3 will 
have to be changed for a smaller value. 
Again, adjust until you do get the 
cur ient which the needle deflects well 
beyond the right end of the scale. 

Hand pick your resistors and capac- 
itors so that accuracy will almost be 
limited only by the tolerance of the 
meter itself. With a meter tolerance 
of +2 r 'e and by carefully selecting 
components it is possible to have 4-5% 
accuracy with this meter. 

R4 in the sampling or read circuit 



ght-kit INSTRUMENT VALUE 

GENERAL-PURPOSE SCOPE KIT 



Model 



Y-146 

$ 49 s 



Feature for feature, the world's r>est scope 
kit value. Equal in |>erformance to wired 
units several times its price. Ideal for radio 
and TV servicing, audio work and hundreds 
of other applications. I'hantastron sweep 
circuit provides extreme sweep linearity; 
retrace blanking on all ranges eliminates 
retrace lines; vertical sensitivity is three 
times that of comparably priced scope kits. 
Printed circuit and laced wiring harness 
speed assembly, specifications: Vertical 
Response — ±3 db. 3 cps to 1.5 mc; ± 6 db 
to 2.5 mc. Vertical Sensitivity — .025 rms 
v inch. Sweep — 15 to 150.000 cps in 4 ranges. 
Horizontal Sensitivity- -.07 rms v/inch. Vert- 
ical Input Imp. -3.3 meg shunted by 45 
mmfd. Calibrating Voltage: 1 volt i>eak-to- 
[>eak applied by push-button switch. Com- 
plete with 5* CUT, wire, solder, etc. 9^ x 
13 H x L7fcT. Shpg. wt. 28 lbs. 

Model Y-146. Net. F.O.H. Chicago >49 50 

OTHER knight-kit INSTRUMENT VALUES 




ORDER FROM 

ALLIED RADIO 



^ep^2-D7^C^^«te^n^ve^ 
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The price will be 
music to your ears, too! 



NEW SONOTONE CA-12 12" CO-AXIAL LOUDSPEAKER 

40-14,000 cycles— elliptical cone tweeter — complete divid- 
ing network. And the price... $19.50. That's right, $19.50. 
Yet it out-performs speakers selling* at three times the 
price. Interested? Listen to the CA-12 and be convinced. 

Ask your dealer far a demonstration, or send yaur name and address far full details* 

Electronic Applications Division 

NOTONE* CORPORATION 

ELMSFORD, N. Y. 



I 



SONOTONE CORPORATION, Dept. LE-47, ElmSford, N. Y. 



ADDRESS. 



I 
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was selected for a sensing* probe with 
electrodes spaced x k to % inch apart. 
If the distance between the electrodes 
is increased for some special purpose, 
this resistor must be changed to cal- 
ibrate the meter properly. R4 may be 
checked by inserting the sensing probe 
into a cup of completely saturated 
Cream of Wheat granules. The needle 
should swing all the way to 100 since 
there is 100% saturation. If it does 
not, change the resistance value. 

Probe details are given in Fig. 3. 
Use ordinary flexible, plastic lamp cord 
for connecting the sensing probe to the 
meter. In field experiments, cord lengths 
up to 250 feet have shown no appre- 
ciable difference in meter readings in 
soil moisture checks. The bared ends 





vis' 


.3/5^ 


— MA50NITE 






t 

1/2" 
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jl/4" 



T > < > < 



6-32 BINDING P05T5 




3/32 D1A BRASS ROD 
THREADED 6-32 BOTH ENDS 



Fig. 3 — Construction of the probe. 

of this cord should be soldered to pre- 
vent unraveling and to provide better 
electrical connection. Although brass 
rod is specified in Fig. 3, stainless steel 
is recommended for foods and all mate- 
rials which might be contaminated by 
rust or other oxidation. For explosive 
mixtures use only beryllium copper. 

As the meter is designed, it will 
measure moisture percentage in soils, 
face powder, dehydrated foods, snuff, 
plastic granules, etc. accurately so long- 
as the electrode spacing in the sensing 
probe is not changed. But, if you wished 
to measure the moisture in a concrete 
mix, for example, you might have to 
increase the electrode spacing. The 
type of material and spacing of elec- 
trodes are two variables. It is an axiom 
of good engineering to change but one 
parameter at a time. So, don't change 
type of material and electrode spacing 
at the same time. Change one and 
evaluate it; then do the same to the 
other. In any case you will have to 
make a new dial plate to conform as 
previously stated. The sensing probe, 
as designed here, is excellent for soil 
moisture testing. If used for this pur- 
pose, readings under 25% usually mean 
insufficient moisture; those over 75%, 
excessive moisture. end 
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Li3 MODEL 500 , 

DYNA-QUIK 




DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 



f'AS?m SELLING TUBE TESTER 
6S THE WORID 



Jests we? 9$%\ 



POPULAR TV TUBES 



Of ALL 
IN SECONDS 



Accurately make: t-oi^ ut* »t?t in seconds 
Checks overage TV :■*>*• $*> mirim^m minutes 

Tests eoch lube Je» :fjtJ«:, ©rid emission, gov 
content, leakage, end clyiow^ mutual conductance. 



Inaenious 



life te?« d*-Hri: n»t»ei with short 



life expectancy. 

One switch tevfi everyitijnf Nic multiple 
switching No roll cHon:.. 

Showj lube condiiicn c* GcodBod" scale 
and in micromhoj.. Leg* -B^-i^th plastic meter 
has two highly occvici* moI*j calibrated 
0-6000 ond 0-18,000 mjw»e*nK©! 

Automatic line corr.f e^KitJor. 3s mointoincd by a 
ipeciol bridge the* tf>«tf;»*iv<«*,i&Jy monitors 
line voltage 

Built in 7 pin ond $-pk> fttc igMeftcr i ore mounted 
on the pond. 

* NAAAfS ON' fciGJii" 



One extra tube sale on eac/i of 5 ca//s a day 
pays /or fhe Model 500 in 30 days 

Enthusiastic comments like those above' come from 
servicemen all over the country. Actual experience shows an 
average of close to 2 additional tube sales per call. 

Instead of the "trial and error" method of substitution 
testing, the Dyna-Quik 500 quickly detects weak or 
inoperative tubes. Cuts servicing time, saves costly call-backs, 
shows each customer the true condition and life expectancy 
of the tubes in the set, and makes more on-the-spot tube 
sales. Helps keep customer good-will, give a better 
service guarantee, and make more profit. 

The B&K Dyna-Quik 500 measures true dynamic mutual 
conductance. Completely checks tubes with laboratory 
accuracy under actual operating conditions right in the home 
. ..in a matter of seconds. Saves time and work in the shop, 
too. Simple to operate. Easily portable SI AQ95 

in luggage- type case. Weighs only 12 lbs. NET, A U 5# 

See Your B&K Distributor or Write for Bulletin No. SOO-E 






Mod«l 1000 DYNA-SCAN Model 400 CRT 

Picture ond Pattern Video Cathode Re}uvenator Tester 

Generator Complete flying Tests ond repairs TV picture 

Spot Scanner. Net. $199.95 lubes Net, $54.95 



Model 750 CALIBRATOR 

Designed to check and adjust 
Jest instruments with lobora 
tory accuracy Net, $54.95 
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Makers of Dyna-Quik, CRT, 
Dyna Scan and Calibrator 

B*K MANUFACTURING CO. 

3726 N. Southport Ave. • Chicago 13, Illinois 
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Horn 




Bv IRVING GOTTLIEB 




B ATT 2 



Internal view of horn. Transistor is 
mounted on frame of loudspeaker. 
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ELECTRONIC-aeoustic warning de- 
vices have hitherto b< en unable 
to compete successfully with elec- 
tromechanical horns and sirens. 
The vacuum or gas tubes used have 
been too fragile and short-lived or have 
required operating potentials not con- 
veniently or economically obtained in 
vehicles. 

Enter the transistor or, more spe- 
cifically, the cheap power transistor. 
Here we have an audio oscillator which 
is mechanically rugged and can be 
electrically operated from a 6-volt 
supply. Furthermore, as the operating 
duty cycle of a horn is very low, hattery 
life is long even from penlight cells. 
Having acquainted myself with these 
facts, I devised an electronic horn for 
bicycles. Very pleasing results were 
obtained. The device is not just another 
transistorized novelty. Rather, it is a 
natural for the transistor. All the horn 
components, including the penlight 
cells, are comfortably contained in a 
small plastic box of 20 cubic inches. 
A 750-cycle tone rich in harmonics is 
extremely effective in alerting the un- 
wary, and 2 watts of collector input 
power is ample for ordinary speeds 
and distances. 

The circuit of the electronic horn i* 
shown in the diagram. It is basically 
a common-emitter arrangement with 
magnetic feedback. The 3.2-ohm voice 
coil of a 2-inch P JNI speaker is con- 
nected directly across the collector 
winding. Although this would not be 
permissible with small transistors, the 
very low collector resistance of the 
2N156 power transistor permits efficient 
power generation and transfer by this 
method. In fact, no better way of 
coupling power into the speaker could 
be found. When experiments were first 
carried out, it was found that the best 
type of conveniently available trans- 
former was a midget power transformer 
with two 6.3-volt filament windings. 
These two windings were used and the 
line- and high-voltage windings were 
unused. I felt, however, that the size 
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Making the trans- 
former — removed 
coil is not used. 



2NI56 




fllltDTHEUKT- 

BUILD ALLIED'S OWN 



® 



Here is a typical Knight-Kit value- 
available only from ALLIED— one of 

45 great Knight-Kits you'll find 
in our special Supplement No. 165. 
Write for your FREE copy today. 




R— 0.9 ohm. '/ 2 watt {4 3.6-ohrn, 5% resistors in 

parallel) 
T— (see text) 

V— CBS I56 power transistor 

SPKR — 2-inch PM loudspeaker, 3.2-ohm voice coil 
BATT I—3 l.5-volt penlight cells 
BATT 2— I l.5-volt penlight cell 

S — 3-terminal pushbutton switch, momentary contact 
{use dpst normally open switch or modified G-E 
Switchet described in text) 

Box, approximately 3 x 3 x 2% inches 

Schematic of the electronic horn. 

and weight of the power transformer 
were excessive for this application. 
Consequently, I decided to perform a 
bit of surgery on a smaller iron-core 
component. A readily obtainable dc 
choke, the Stancor CI 080, was used 
and the modification involves no par- 
ticular skill. 

The procedure is: Remove the mount- 
ing bracket. This permits separating 
the I and E laminations. Next, remove 
the winding itself from the center leg 
of the E. No further use is made of 
this winding. Now, wrap several layers 
of Scotch brand electrical tape around 
the entire length of the center E seg- 
ment. The two windings Ll and L2 
consist of 25 turns of No. 28 enameled 
wire. These windings are scramble- 
wound and are adjacent to each other. 

The two windings should be wound 
in the same direction and the start and 
finish leads identified by knots or 
colored sleeving. The windings should 
be so placed that they are not in con- 
tact with lamination edges. Otherwise, 
there will be a danger of shorted turns 
as the result of the iron scraping the 
enamel insulation from the wire. By 
the same token, do not allow the wire 
to touch the iron laminations during 
winding. The completed windings should 
be impregnated with radio Q dope. 
When the dope has dried, the core 
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should be reassembled. Do not include 
the thin paper shim which originally 
separated the E's and I's. If it is used, 
oscillation will be weak and of too high 
frequency for our purpose. Check with 
an ohmmeter to be sure that both coils 
are insulated from the core. 

\\ hen connecting the various compo- 
nents make certain that the finish of 
L2 connects to the base electrode of the 
transistor and that the start of Ll 
connects to the collector electrode. This 
will — if the two coils are wound in the 
same direction — provide correct phas- 
ing for oscillation. ( Either coil may 
be designated Ll or L2 since they are 
identical windings.) 

The transistor is mounted at one of 
the corner holes of the speaker frame, 
which serves admirably as a heat sink. 
The collector electrode of this transistor 
is electrically grounded to the metal 
(Continued on page 84) 




Luxury quality at modest cost! Williamson- 
type circuit delivers 25 watts of virtually 
flawless response. Can be used with any 
tuner or preamp with a full set of controls 
(for volume, tone and equalization). Printed 
circuit wiring board for simplified assembly; 
balance control for precise matching of 
output tubes; variable damping control. 
Response: ± 0.5 db, 10-120,000 cps at 20 
watts. Harmonic Distortion: 0.15% at 30 
watts. Intermodulation: 0.4% at 20 watts. 
Output Impedances: 4, 8 and 16 ohms. 
x 14 x 9" deep. Chrome-plated chassis. With 
all parts, tubes and easy-to-follow instruc- 
tions. Shpg. wt., 25 lbs. 

Model Y-755. Net, F.O.B. Chicago M4 50 

Y-759. Metal top cover for above $4,25 

OTHER knight-kit HI-FI VALUES 



FM HI-FI TUNER KIT 

Model Y-751 




"I hear he's having trouble with his 
rotator." 



81 



www.americanradiohistorv.com 



L-ItLLCO 





Clearest, Most lifelike picture for 
any TV. And only Philco gives you 
this double edged selling tool 

Philco Star-Bright 20/20 is the only 
picture tube that's BONDED to have 
all new picture making parts . . . plus 
full year replacement warranty. This 
offers double protection to 
your customers. 



Millions of TV set owners will be 
told to phone service dealers immediately for 
a picture tube replacement 

For 8 consecutive weeks the Philco Star-Bright 20/20 
Aluminized Picture Tube story will be told in TV Guide . . . 
reaching millions of TV set owners each week. This means 
big replacement business for you. Have stock on hand and 
prepare to cash in. 



Philco Corporation Accessory Division 
"A" Street & Allegheny Ave. 
Philadelphia 34, Pa. 

Please send information on Philco Star-Brig 
20/20 Aluminized Picture Tubes. 

NAME 

ADDRESS 




I 
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I'-oYi'ti L-aduid L ; ay(;R 
L-L-LLLCO 



Order your ponat le battery requirements from your Phiico Distributor 
on his special plan. Sell the batteries at regular profits . . . and in addition, 
get any of these extras at no extra cost to you. 




? rdef a "y co mfl 8 °»erie s 

P a «er/« a „j 0ml> "»Oo n of - „.., * 




. Portable L ^ h, 'co 

Se 'Wc e for 6 





Yours free" , C ° U "'er 



See your P/i/7co Distributor or mail coupon now/ \J 

CM 

PHILCQ CORPORATION 

ACCESSORY DIVISION PHI LA. 34, PA. 




r 



Phiico Corporetici Accessory Division 
"A" Stree & Allegheny Ave. 
PhilcsJelphia 34, Pa. 

Please send inVorrr ation on the Power Packed 
Paycrff an Phiico portable batteries. 
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The 660 is ideal for the proper alignment of color TV 
receivers. It is accurate and unusually easy to use. Pre- 
set channels allow easy selection through a built-in 
switching arrangement. Provides either of the following 
patterns on any color TV receiver: 

White Line Crosshatch; 20 vertical and 15 horixontal, 

less those in blanking. 
White Dot {small size); 300 dots, less those in blanking. 
Crystal Accurate Color Display Pattern; in a blended 

sequence of orange, red, magenta, blue, cyan, green. 



CRYSTAL CONTROLLED 
WHITE DOT-BAR-COLOR DISPLAY 
' GENERATOR 



Model 

660 




The 660 features the necessary high degree of stability 
not found in variable white-dot generators. In t he 660, 
the white dots are "locked" together to assure stability. 
This locking is achieved through the extremely stable 
(crystal controlled) tinier circuit. Frequency ol chromin- 
ance! (color) signal is exact ingly crystal controlled to 
reduce possibility of alignment errors. This feature per- 
mits increased accuracy o\er ordinary color gen- 
erators which use a free running oscillator. RF' 
output frequency is in preset channels. 2 thru 6, 
to allow easy selection through a built-in switch- 
ing arrangement. Small dot and Crosshatch size 
down to two lines in both horizontal and vertical 
planes. Ratio of sync to video is variable 
from 10 to 90%. 



The circuit of the 660 is 
such that the instrument 
will be useable regard- 
less of future color TV 
receiver design. 



TECHNICAL SPECIFICATIONS: 

VIDEO OUTPUT: 0 to 4 volts Peak to-Peolc. 300 
ahm output impedance. Black positive or negative. 
300 white dots, less those in blanking. Crosshatch 
white lines, 20 vertical ond 1 5 horizontal, less those 
in blanking. Sidelock color frequency crystal is 
3.563795 MC output 1 volt Peak-to-Peok. 
RF OUTPUT VOLTAGE: .05 volts maximum. .001 volts 
minimum. 

RF moduloted by all video outputs (60% modulation). 



The Model 660 is especially designed for Home 
service calls 

Light weight portable with detachable cover . . . 
weighs only 15 pounds. 

ORANGE RED MAGENTA BLUE CYAN GCtEN 




White line Crosshatch pattern. 20 ver- 
tical and IS horizontal, less those in 
blanking. 



Small size white dot pattern. 300 
white dots, less those in blanking. 



Color display pattern with crystol 
accuracy. Color sequence: Orange, 
Red, Magenta, Blue, Cyan and Green. 
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case. Thus, the whole speaker structure 
is at collector potential, dc and at*. For 
this reason, insulate other components 
from the metallic portion of the 
speaker. 

When making initial tests, do not 
energize the transistor for more than 
a few seconds to prevent damage of 
the transistor. The tiny penlight cells 
are adequate for the intended opera- 
tion of occasional toots. In my model, 
the penlight cells were still good after 
nearly 6 weeks of normal use in the 
horn. Incidentally, the penlight cells 
should be impregnated with Q dope to 
protect them from moisture. 

Several factors govern the generated 
tone. A slight increase in the value of 
R results in a substantial increase in 
pitch. The same result is obtained by 
removing a few I laminations. Varia- 
tions in transistor parameters can be 
expected to influence the oscillation 
frequency. If the frequency is much 
loo low or much too high, add or sub- 
tract turns from L2 as this involves 
the least disturbance of the optimum 
balance of power consumption and 
electrical efficiency. 

I was unable to obtain a small push- 
button switch of the type required for 
this purpose. The G-E Switchet seemed 
ideal from considerations of size and 
ease of operation. However, a minor 
electrical modification had to be made. 
A fine flexible wire was soldered to the 
end of the armature which protrudes 
from the case when the pushbutton is 
depressed. This lead then connects to 
the cold side of L2. Terminals 3 and 
4 of the switch are connected to the 
appropriate battery terminals as shown 
in the schematic. This switch discon- 
nects both diode sections of the tran- 
sistor from the battery when in the 
normal off position. end 
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In Gernsback Publications 



THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Avenue Cleveland 8, Ohio 



HUGO GERNSBACK, Founder 

Modern Electric 1908 

Wireless Association of America 1908 

Electrical Experimenter 1913 

Radio News 1919 

Science & Invention 1920 

Television 1927 

Radio-Craft 1929 

Short -Wave Craft 1930 

Television News 1931 

Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 

In April, 1923, Science and Invention 
(formerly Electrical Experimenter) 

Radio-Television Scheme, by Robert E. 
Latoult. 

Simple Dx Broadcast Receiver and Ampli- 
fier. 

Ultra-Selective Shortwave Tuner, by A. P. 
Peck. 

Future Broadcasting. 
Radio For Miners. 

Cheap Versus Standard Apparatus, by Bert 
T. Ferencz. 

Wave-Traps and Interference Preventers, 
by A. P. Peck. 

Radio for the Beginner, No. 14, by Arm- 
strong Perry, 

Radio Oracle. 
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Transistor apparatus can be driven 
with power recovered from 
energy fields around us 



Bv DR. H. E. HOLLMANX' 



SIN T CE its invention, the transistor 
has become the mighty midget of 
modern electronics. At the pres- 
ent time, only a few domains are 
left exclusively to the electron tube — 
in particular, with respect to power- 
handling capacity and extreme high 
frequencies. Other limitations and 
drawbacks of the early semiconductor 
devices — temperature sensitivity, noise 
factor and frequency response, have 
been improved so much that the tran- 
sistor is a veritable competitor of the 
amplifier tube. In many fields the tran- 
sistor already is a superior substitute 
for the tube — as far as efficiency, size, 
weight and life time are concerned. 

In another field, the transistor 
occupies a unique position — its ability 
to operate at a low power level, more 
accurately at low voltages and low 
currents, exceeds by far that of vacuum 
tubes. This extremely low power con- 
sumption paves the way for electronic 
apparatus and devices driven with frer 
potret' which we can recover from 
various energy fields around ourselves 
at no extra cost. The minute amount 
of energy available in such a way is 
not enough to supply complex transistor 
apparatus such as computers, but 
suffices for driving measuring devices, 
communication systems, link control 
mechanisms and the like. Since the 
entire field is but a few years old, only 
a few examples can be presented to 
give an insight into the practical pos- 
sibilities and applications. 1 

Many forms of potential energy fields 
permit the recovery of free power. 
One of the outstanding examples is 
the self-winding Atmos clock whose 
mechanism is actuated by the fluctua- 
tion of atmospheric pressure. Since a 
sensitive clock mechanism with a tor- 
sion pendulum requires only micro- 
microwatts, an atmospheric-pressure 
machine capable of producing micro- 
watts would be the size of an auto- 
mobile wheel. A similar result is 
obtained from the atmospheric tem- 
perature or heat gradient, from atmos- 
pheric electricity and cosmic radiation. 
The only cosmic energy with a suit- 

-ConHufcinK PhysiVist. Studio City, Calif. 
APRIL, 1957 



able level is the radiation of the Sun. 
With the aid of self-generating photo- 
cells and solar batteries, a substantial 
amount of the solar radiation can be 
converted into electricity. Even on a 
cloudy day a battery of four self- 
generating solar cells with a total sur- 
face of 2 x 2 inches produces sufficient 
power to drive a single-transistor re- 
ceiver. A multistage superhet with a 
little loudspeaker requires a solar power 
pack of 32 silicon cells in series. Dur- 
ing the night, it must be powered with 
artificial light or the excess solar energy 
may be stored in silver cells with a 
crystal diode to prevent the battery 
from discharging through the solar 
cells when underpowered in the shade, 
in twilight and in the dark. 

Another form of energy surrounds us 
usually in a rather unpleasant way, 
namely noise or sound. To obtain an 
insight into the available power level, 
let us compare the intensity of sound 
with that of light (Fig. 1). We see that 
full sunlight has about the same energy 
as the loudest sustained man-made 
noise — that of a jet plane. Even from 
the level of heavy city traffic, an electro- 
acoustical transducer can derive only 
a few microwatts per cm* of its inter- 
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Fisj. 1 — A comparison of light and 

sound intensity scales. 



cept area. Only around a missile or 
rocket, for example, by a sound-power 
microphone built into the hull, can 
1 or 2 watts per cnr be recovered from 
the air turbulences. But that is enough 
to drive a complex electronic control 
or guidance system. 

A more favorable situation is en- 
countered by talking directly into the 
mouthpiece of an electromagnetic 
microphone and thus preventing the 
dissipation of energy in free space. 
In this respect, a sound-power mike 
operates favorably when addressed 
rather loudly. Considering the articula- 
tion of speech, namely the distribution 
of the low-energy consonants and the 
powerful vowels as well as the intervals 
between words and sentences, such a 
microphone produces an average energy 
of 1/10 milliwatt. In fact, a small 
telephone transmitter has been built 
whose sound-power mike not only pro- 
duces the modulation signals but, at 
the same time, the supply energy for 
the oscillator. Powering and modula- 
tion are thus combined in the form of 
"hum" modulation. 

The human voice is a manifestation 
of our bodily power which may be 
considered within the realm of free 
energy. In the era of the transistor, 
however, it is no longer necessary to 
crank the heavy generator of a tube 
type transmitter up to the verge of 
bodily exhaustion. Actuating a push- 
button of a flashlight dynamo or the 
like produces sufficient energy for 
driving a small pulse transmitter. 

RF POWERMJ RF SIGNALS 



RF 

PWR 

PACK 



XTAL I ^ AF I Tl 

SET ^ AM PL I M 



dc" ~r 

f\J BATTERY 
V->/ CURRENT 

STORAGE CELL 

Fig. 2 — Arrangement showing the prin- 
ciple of an rf-powered receiver. 
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COMPLETE 
TRAINING 

FOR BETTER RADIO-TV 
SERVICE JOBS 




Let these two great new Ghirardi training 
books teach you to handle all types of AM, FM 
nnd TV service jobs by approved professional 
methods — and watch your efficiency and earn- 
ings soar! 

Completely modern, profusely illustrated and written so 
you fan easily understand every word, these books pava 
the way to fast, accurate service on any fjpe of home 
ra»lio-TV- electronic equipment ever made. Each book is 
hratid new. Kacli contains the latest data on the latest 
method* and equipment— NOT a rehash of old. out-of- 
date material. Kach Is co-authored hv A. A. Ghirardi 
whose famous HA 1)10 Pll VMM'S nH'IlsK and MoDKKN 
It A DM) SEHVICK were, for 20 years, more widely used 
lor military, school and home study training than any 
other twtoks of their type! 

THE NEW Ghirardi 

RADIO-TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustrations show 
Hep -by -step how to handle every pha>e of modern trouble- 
shooting and servicing. 

1 — Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 

A complete guide to profitable professional methods. 
For the novice, it is a comprehensive training course. For 
the experienced serviceman, it is a uuick way to "brush 
up" on specific jobs, to develop improved technioues or to 
llml fast answers to puzzling sen ice problems. Includes 
invaluable "step-by- step" service charts. 820 pages. 417 
illus.. price $7.50 separately. 

2 — Radio and Television Receiver 

CIRCUITRY AND OPERATION 

This 060-page volume is the ideal guide for *ervU'eiiien 
who realize it pays to know what fall* makes modern 
radio-TV mvhers "tick" and wh\. «:he< a complete 
understanding of basic circuits ami circuit variations; 
how to recognize them at a glance; how to eliminate 
guesswork and useless testing in servicing th«-m. 417 illus. 
Trice separately $0.7.". 

New low price.. .You Save $1.25! 

If broken into lesson torm and sent to vou as a 
"course." you'd reward these two gnat Inmks 'a< a bar- 
gain at $50 or morel Together. they t.>rm a complete 
modern servicing llbrar> to help you work faster, more 
efficiently and mote profitably. 

\ n \ r this offer >ou bu> them Doth for onlv $i:{.00. 
\mi s rt \e $1.23 on the price of the two l>ook* — and bare 
tin privilege of paying in easy installments while you 
use them. 

10-DAY FREE TRIAL 

»«SBSB«BBiSBSBSBBBiSBBBiBBiMMSB*l 

| Dept. RE. 47. RlNEHART & CO.. Inc., | 

■ 232 Madison Ave.. New York 16. N.Y. 1 

I Seod tn>ok(s) below for lO-dav KRKK KXAMINA- I 

■ TION In IO days, I win Hther remit price tn- ■ 

■ iltrati't (plus postage) or return l>i>oks postpaid .nut ■ 
J ijwo you nut)) log. [ 

I "7 Radio & TV Receiver TROUBLESHOOTING & ■ 

REPAIR. (Price S7.5t> separately) | 

■ □ Radio * TV Keeelver CIRCUITRY & OPERATION ■ 

| (Prtre SO. 7 5 separately) 

■ I — I Check here for MONEY-SAVING COM- | 

■ LJ BINATION OFFER . . . Save SI. 25. 1 

ISt-mt both of above hip books at spofl. I prle ol onlv I 

• lD.OO for the two (Regular price * 1 4 . 2 5 > . . . vou ■ 

■ Have » 1.25, Payable at rale of S4 tplus poMaeo ■ 
| after Kl days If you deride to keep books and S3 a | 
^ month thereafter until #13 haa been paid. 

| Name ^ 

| Address _ _ ^ 

■ Ctiy, Zone, State ■ 

1 Outside 1/.S..4.— $8 for TROVBI.ESHOOTISG & ' 

| REPAIR: 17.25 for CIRC 11 TRY * OPERA. | 

- TIOS; $14 for both. Cash with order only, but - 

1 tame 10 day return privilege* I 
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POWER 
TUNING 



In all civilized countries, particularly 
in cities, another type of free power 
is available — the electromagnetic radia- 
tion of telegraph, broadcast, television 
transmitters and the like. Up to now 
this form of energy has been used 
exclusively to control remote receivers 
but, within certain limitations, it can 
feed one or more transistor stages. 
Since the primary energy, after having 
fulfilled its original purpose- — carrying 
the primary information signals in the 
forward direction — is utilized a second 
time for radio communication, for 
example, for detection and amplifica- 
tion of weak signals or for the genera- 
tion of "new" radio f requencies, it 
may be called secondary energy. 

Since transistors begin to operate 
satisfactorily with a supply energy of 
a few microwatts, a new category of 
receivers enters the electronic art. 
These receivers bridge the gap between 
passive types, which convert the in- 
coming radio energy directly into audio 
signals, and active types, which have 
a local power source and thus convert 
its energy, according to the incoming 
radio signals, into sound waves. The 
new receivers require no local power 
source, and maintenance and shelf-life 
problems are nonexistent. Nevertheless, 
their sensitivity, selectivity and ability 
to amplify weak signals are equivalent 
to those of active receivers. 

The most obvious example is the 
driving of a sensitive transistor re- 
ceiver with the energy picked up from 
the local broadcast station and the use 
of this free energy for the detection 
and amplification of weak signals from 
distant transmitters. In the vicinity 
of a powerful radio station there is 
enough secondary energy for driving 
a little loudspeaker. A unique receiver 
results by amplifying the signals of 
the powering station itself with the aid 



CRYSTAL SET 
BATTERY CURRENT 



Fig. 3 — An rf -powered receiver, Lower 
box contains power pack, audio ampli- 
fier and small storage battery. 

of its own carrier energy. Such a />«.«- 
si ve- power receiver has an energy level 
several times that of a crystal set/' 

Rf-powered receivers 

The principle of an rf-powered re- 
ceiver is illustrated in the block diagram 
of Fig. 2. A common antenna recovers 
the driving energy as well as the 
intelligence signals from distant sta- 
tions. By two rf filters, both carriers 
are fed to their proper devices, namely 
the powering carrier to the rf power 
pack and the signal carrier to an active 
receiver — in this case to a passive 
crystal set followed by a transistorized 
audio amplifier. The power pack differs 
from a conventional crystal set only in 
having a large filter capacitor which 
eliminates the modulation signals so 
that a dc voltage develops across the 
output terminals. There are two tuning 
knobs: one for tuning the powering 
frequency and the other for tuning to 
various carrier frequencies of distant 
transmitters whose field strength is 
far below that of the power station. 
For voltage stabilization and. at the 
same time, for providing driving energy 
during those hours when the power 
station is not on the air, a small stor- 
are battery — such as one or two silver 
cells — may be used. 

In using transistors to be driven 
with the minute amount of secondary 
radio energy, the major problem is 
operation at a low voltage and current 
level. Hence, greatest use of the poten- 
tial efficiency is important. The audio 
amplifier of Fig. 2 can be provided with 
one or two transistor triodes in common- 
emitter circuits, or with one or two 
tandem stages, each containing either 
two direct-coupled transistors or a 
tandem transistor.' Fig. 3 is the photo- 
graph of a radio-powered receiver. The 
lower box contains the power pack and 
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HOW MANY 
CAN YOU 



ANSWER 

"YES?" 




1 . Do you wish to extend your experience 
in electronics systems? 

2. Would you like to instruct others in 
advanced fire control systems and labora- 
tory techniques? 

3. Would you like to handle a responsible 
position representing a leading electronics 
organization? 

4. Do you believe that you can accurately 
relate your findings and studies in tech- 
nical language? 

5. Are you interested in such devices as an- 
alog computers, digital computers, power 
supplies, transmitters, receivers, and mi- 
crowave antennas? 

6. Do you enjoy working with people? 

If you can answer "yes" to four of the 
above questions and have an Electrical 
Engineering or Physics degree, chances 
are that you can qualify for one of the 
several engineering positions in the 
Hughes Field Engineering department. 

In addition to giving you well-rounded 
experience in electronic systems and con- 
trols, Hughes offers you training at full 
salary, moving and travel allowances, per 
diem expenses, and many other benefits. 
For further information write Mr. W. A. 
Barnes at the address below. 
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RESEARCH AND DEVELOPMENT LABORATORIES 
SCIENTIFIC STAFF RELATIONS 

Hughes Aircraft Company. Culver City, Calif t 
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literally hundreds of them, 
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new Catalog SO 





Tells you what's new at your Centralab distributor. 
Keeps you up to date on the latest developments 
that make servicing of radio, TV, and electronic 
equipment faster and more profitable. 

Shows hundreds of new, exciting items it pays you 
to know about — new values in Packaged Electronic 
Circuits — new volume controls — new ceramic 
capacitors — new switches — new transistor amplifiers, 

Everything is arranged so that it's easy to find just what you're looking for. 

Ask your Centralab distributor for your free copy. Or write us today. 
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RADIO 

the audio amplifier together with a 
little storage battery. The instrument 
indicates the battery current and thus 
permits the power tuning as well as the 
proper adjustment of the amplifier load 
to keep the battery charged. The in- 
coming signals are picked up by a 
high-quality AM tuner. Provided there 
is a powerful transmitter within one 
or two miles, an efficient antenna re- 
covers several milliwatts which is 
enough to drive a small loudspeaker 
with moderate volume. 

The design and circuitry of an rf- 
powered broadcast receiver depends not 
only on the local conditions for radio 
reception, ie, field strength and antenna 
efficiency, but also on the taste, skill 
and purse of the experimenter. The 
average ham, student, design engineer 
and home experimenter should have no 
difficulty in building a satisfactory set 
around his transistors. The schematics 
in Fig. 4 may serve as a guide. 

The antenna is connected directly to 
the tank circuit (Fig. 4-a) whose rf 
current is rectified by the diode D, 
For filtering, a large electrolytic may 
be used, but one or two wet cells, such 
as silver cells, are better. Polarization 
cells, each one in the form of two lead 
wires immersed into battery acid, are 
less expensive. The optimum load is 
adjusted by the transistor bias in such 
a way that the miiliammeter indicates 
a small charging current. 

Weak signals from distant stations 
are picked up by the crystal set which, 
in turn, is connected to the antenna 
via a small coupling capacitor C2 with- 
out dissipating too much rf energy 
from the powering transmitter. The 
receiver's output drives the audio 
amplifier. Its simplest form is a single 
common-emitter stage, but in many 
cases, in particular, in the cities, there 
is sufficient rf energy to feed a two- 
stage cascade. To obtain good gain with 
a minimum of driving power, trans- 
former coupling is recommended. 
Potentiometers Rl and R2 provide the 
input-base bias for both transistors and 
are adjusted in such a way that the 
output transistor receives most of the 
available supply current. The input 
stage requires only a fraction of a 
milliampere to operate as a satisfactory 
preamplifier. 

If the amplifier is built around tan- 
dem stages, Fig. 4-b may be utilized. 
Each tandem stage can be built with 
two separate transistor tr lodes inserted 
into a six-pin socket or with tandem 
transistors. :i The high impedance ratio 
permits an efficient R-C coupling so 
that there is a single output trans- 
former for matching the loudspeaker. 

The passive crystal set can be re- 
placed with an active transistor re- 
ceiver such as a regenerative, super- 
regenerative or superheterodyne unit. 
At the threshold of supply energy, 
however, the various receiver types ex- 
hibit a unique characteristic in that 
the gain-bandwidth product is not 
altered. In other words, the overall 
quality of a receiver expressed in terms 
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of its gain-bandwidth product does not 
depend on the receiver type but is a 
function of the supply energy. This 
becomes evident if we take the distribu- 
tion of energy into consideration. In a 
two-stage regenerative receiver, for 
example, the input transistor requires 
a minimum supply energy by which 
the supply energy for the audio transis- 
tor and its amplification is reduced. 
The net result is that the greater sensi- 
tivity of the regenerative transistor is 
neutralized by less af amplification. 
This picture is more pronounced in a 
superheterodyne receiver where the 
limited supply energy must be dis- 
tributed carefully to at least three tran- 
sistors — the converter, if stage and 
output amplifier. With regard to this 
rule, the described combination of a 
passive crystal set with an active audio 
amplifier has been found to operate 
most satisfactorily. 

A peculiar situation occurs if the 
receiver is tuned to the powering fre- 
quency itself or a harmonic, in which 
case the local broadcast station pro- 
vides the energy for the amplification 
of its own signals. Since there is only 
a single frequency for powering as well 
as for the signals, the receiver can be 
simplified as shown in Fig. 5. The tran- 
sistor is in a common-base circuit and 
performs the following operations: Its 
emitter diode charges the large filter 
capacitor CI and thus produces the dc 
energy for the collector; the emitter 
diode acts as signal rectifier and im- 
presses the audio signals, according to 
the modulation envelope, upon the in- 
put; the collector junction amplifies the 
audio signals which drive headphones 
or, in the vicinity of a powerful station, 
a small loudspeaker. 

Because the transistor produces its 



own dc energy, its type of conductivity 
does not matter. Thus, the passive- 
power receiver operates with n-p-n 
transistors as well as p-n-p types. 

Using free power 

The superiority of the new transistor 
receiver over passive signal detection 
is confined to two conditions. First, the 
degree of modulation must be less than 
100% so that there is more carrier than 
af energy. Secondly, there must be 
sufficient input energy to drive the 
transistor at a satisfactory power level. 
Although modern junction transistors 
begin to operate as oscillators with 
driving power below a single microwatt, 
a useful audio gain requires approx- 
imately 50 microwatts. Based on this, 
it is possible to evaluate the conditions 
at which the passive-power reception 
becomes inferior to passive-signal de- 
tection because of insufficient radio 
power. If P tr is the rf energy of the 
powering transmitter in kilowatts, ] the 
effective length of the receiving anten- 
na in meters and D the distance in kilo- 
meters, the available dc energy can be 
found with the formula 



Poc = 50P. 



a) 



in microwatts. 



Inversely, if the right side is set equal 
to the minimum energy of 50 micro- 
watts, the formula permits the evalua- 
tion of the critical distance 

D = 1 VPV 
at which the transistor gain drops so 
much that the output level of the tran- 
sistor receiver equals that of a simple 
detector set. For example, a broadcast 
transmitter having 25-kw rf energy 
and a receiving wire of 10 meters 
makes the passive-power reception su- 
perior to passive rectification within 



CK7Q S, IN34|c? 47 W f 




Rl, 2 — l-megohm potentiometers 

R3— 470 ohms, </ 2 watt 

R4— 1,000 ohms, '/ 2 watt 

CI — 365 or larger, variable 

C2— 47 uuf 

C3, 4, 5, 6—30 uuf, 6-V electrolytic 
C7, 8—1 uf 

L — ferrite-core loopstick 
D— CK705 or IN34 
M— meter, 100-500 ua 

BATT— one or two wet cells (may be replaced with 



large electrolytic capacitor) 

Crystal set (Miller hi-fi tuner, Heathkit crystal re- 
ceiver or equivalent} 

Tl — Input transformer, primary 40,000 ohms, second- 
ary 100 ohms {Argonne AR-150 or equivalent) 

T2 — driver transformer, primary 15,000 ohms, second- 
ary 200 ohms (Argonne AR-107 or equivalent) 

T3 — output transformer, primary 500 ohms, secondary 
3.2 (Argonne AR-II9 or equivalent) 

Loudspeaker, 3,2 ohms 

Chassis 



Fig. 4 — Rf-powered receivers: a, with two transistor triodes in common-emitter 
connection; b, with a tandem amplifier. 
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It's fun to build this efficient pocket-size 
broadcast band radio. Entirely self-con- 
tained, complete with built-in antenna (no 
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circuit. Printed circuit panel simplifies as- 
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super-sensitive miniature dynamic earphone 
for excellent tone quality; variable capacitor 
for accurate tuning; months of dependable 
operation from single long-life alkaline cell 
battery supplied. Two simple controls — 
On-Off-Volume and Tuning. Handsomely 
styled leatherette carrying case. Fits coat 
pocket or may be worn from belt; only 
4 x3% x \ Complete, with step-by-step 
instructions. Shpg. wt., 1^ lbs. t . _ 

Model Y-262. Net, F.O.B. Chicago. . 5 I 4" 
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sturdy, steel PERMA-TUBE TV 
masting is corrosion proof 



Perma-Tube, most famous name 
in TV masting, stays strong be- 
cause it is corrosion proof. Perma- 
Tube is treated with vinsynite — 
then coated with a metallic vinyl 
resin base both inside and outside. 

Perma-Tube is guaranteed to 
be free from rust in a salt spray 
test of 500-hours minimum to 
ASTM Specification 13 117-49T. 
Longer mast life is assured. 

Resistance to bending in Perma- 
Tube is greater than in galvanized 
masting. Machine-fitted joints 
speed field assembly, insure close 



tolerance for strength and rigidity. 
Joints are stronger than the tubing 
itself. 

Five diameters of fitted joint 
Perma-Tube are available, ranging 
from 2Vi' OD to \ y 4 " OD. Tele- 
scoping masts can also be erected 
up to 50 feet high, using 10 foot 
lengths of high strength J&L 16- 
gauge Perma-Tube. 

Get complete details on popular 
Perma-Tube TV masting. Write to 
the Jones & Laughlin Steel Cor- 
poration, Dept. 496, 3 Gateway 
Center, Pittsburgh 30, Pa. 



JL 
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Fig. 5 — Simple passive power receiver 
whose transistor obtains power and in- 
telligence from single station. 



VOL CONT Af 




Fig. 6 — Passive power receiver using 
complementary -symmetric push-pull 

a radius of approximately 50 km. 

For better quality and greater output 
level, the transistor offers a comple- 
mentary-symmetric amplifier stage 
Fig. 6. The two transistors of op- 
posite types, together with filter ca- 
pacitors CI and C2, form a bridge cir- 
cuit with a 500-ohm loudspeaker or an 
equivalent headphone in the diagonal 
branch. The rf power pack contains the 
input tank circuit, and diode D which 
charges the series Cl and C2. At the 
same time, the diode is the signal 
detector and produces audio voltages 
across resistor Rl bypassed by C3. The 
audio signals are impressed upon the 
bases of the two transistors in single 
phase via C4 and C5. The base-leak 
resistors R2 and R3 determine equal dc 
levels. Volume control Rl permits ad- 
justment of the audio amplitudes ac- 
cording to the available energy and the 
tolerable distortions. Fig. 7 is the 
photograph of a passive-power re- 
ceiver with a complementary-symmet- 
ric amplifier. Driven by the energy of 
a 50-kw broadcast station only a single 
mile away and with a 30-foot mast, the 
receiver produces sufficient output 
energy to drive the loudspeaker with 
excellent volume and quality. 

In the same way as a receiver is 
powered with secondary radio energy, 
it is possible to feed a small oscillator 
with secondary power and to convert 
the incoming rf via dc or frequency zero 
into another frequency band. Fig, 
8 illustrates such an rf-powered trans- 
mitter. The left device is the rf 
power pack which includes a small 
storage cell for voltage stabilization; 
the right one is a crystal-stabilized 
oscillator operating at 27.255 mc. A key 
permits using the free rf power of the 
local broadcast station for radio con- 
trol of model cars, boats, airplanes, etc. 

Once a transistor oscillator is fed 
by secondary power, it may be mod- 
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ulated in various ways. The resulting 
possibilities and modifications are far 
too numerous to be described in detail 
but a single example may give a gen- 
eral idea. Fig. 9 is the basic cir- 
cuit diagram of an unattended con- 
verter which reradiates the incoming 
broadcast program on another carrier 
frequency. For this purpose, filter ca- 
pacitor C2 is in series with the Cl-Rl 
network across which the diode pro- 
duces the audio signals according to 
the modulation envelope. The imperfect 
filtering results in a type of hum mod- 
ulation so that the incoming audio sig- 
nals are reradiated upon the new car- 
rier frequency. Instead of a repeater 
station, the radio- powered transmitter 
may be modulated with extra signals 
with AM or FM. 

Since transistors entered the vhf re- 
gion the principle is very useful for 
unattended repeater stations for FM, 
TV, telemetry and the like. With the 
aid of directional antennas with suffi- 
cient intercept area, tiny and complete- 
ly unattended TV boosters can be de- 
veloped which recover their supply 
energy from the master TV station 
itself or which are fed by a microwave 
beam w T ith just enough power to pull 
the TV signals over a mountain and 
aim them at a town in a valley. 




Fig. 9 — An rf-powcred repeater station, 
which may be used to change frequency. 

This principle of powering small 
transmitters by wireless energy trans- 
mission from a master station is very 
interesting for telemetry and auto- 
matic-control purposes in all cases in 
which no local power source can be 
tolerated, A significant project of this 
type is, for example, the powering of a 
meteorological radiosonde by radar, 
which, at the same time, is used to 
measure wind velocity. Many intriguing 
problems offer themselves to the elec- 
tronic expert and engineer in the field 
of radio communication, telemetry, re- 
mote and automatic control, etc., the 
practical consequences of which can 
hardly be predicted. 
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Fig. 7 — Passive- power receiver and speaker. 
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Fig. 8 — An rf -powered transistor oscillator for radio-control use. 
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servicing 
transistor 



By LEONARD J. DW1RO 

They're j-eally not 

so different — just a few 

new techniques 



Typical factory bench setup for servicing transistor receivers 

( Courtesy Regency Division, I.D.E.A,, Inc.) 
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Fig. 1 — Comparison of receivers: a, typical transistor set; b, vacuum-tube radio. 



I XL never forget the time I serviced 
I my first transistor radio. I was all 
thumbs, scared, and knew next to 
nothing about them. But, as they 
^ay. "Experience is the best teacher," 
and after working on many makes and 
types for the past few years I find that 
they are actually simpler to service 
than their vacuum-tube cousins. 

Basically transistor and vacuum-tube 
radios are alike. Both have a converter 
stawe. one or more if stages, a detector 
and one or more audio stages. Fig. 1 
is a block-diagram comparison of both 
type-: Fig. 2 shows a schematic dia- 
gram of a typical transistor receiver. 

There are precautions and rules to 
follow when working with transistors 
and printed circuits. And many articles 
have been published in Radio-Elec- 
tron ics concerning the care and han- 



dling of these items. Before you attempt 
to service any transistor radio I sug- 
gest that you read and reread these 
articles to acquaint yourself with all 
the do's and don'ts. 

In this article, rather than treat each 
make receiver separately, I list the 
troubles common to all. Otherwise, in 
many cases, the troubles and their 
causes would only be repeated. If there 
is a trouble that is typical to one make 
set only, it is so noted. Before doing so, 
though, I would like to give a few 
servicing pointers that will save time, 
trouble and aggravation. 

When aligning the if stages in a vac- 
uum-tube receiver the standard pro- 
cedure is to disable the local oscillator 
(to prevent interference) and feed an 
if signal into the injector grid of the 
converter tube. This does not hold true 



for transistor receivers that do not 
have a separate oscillator. If you dis- 
able the oscillator you disable the entire 
converter stage, and it would be neces- 
sary to inject a strong signal into the 
receiver to get any indication. This may 
damage the converter transistor and 
lead to a false indication of alignment. 

To align a receiver (where a separate 
oscillator is used it can be disabled 
without any effect) the signal genera- 
tor should be coupled loosely to the an- 
tenna coil and the tuning capacitor set. 
to a point on the dial where a station 
cannot be heard. Then the receiver can 
be aligned properly. For alignment in- 
dication a vacuum-tube voltmeter 
should be used in the avc circuit. Fig. 3 
shows the proper method of coupling 
the signal generator to the receiver. 

Never, under any circumstance, con- 
nect the signal generator directly to a 
transistor or its associated parts. The 
low output impedance of the generator 
would have a serious effect upon the 
performance and operation of the tran- 
sistor and circuitry impedances. 

As in a vacuum-tube portable re- 
ceiver, whenever a transistor radio 
comes into the shop for repairs, the first 
thing to do is to check the battery volt- 
age under load. Of all the transistor 
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Fig. 2 — Schematic diagram of the Zenith model 500 
Royal receiver with separate mixer and oscillator. 
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LITTELFUSE 





ACTUAL SIZE 




service 



Tear on dotted line 



The new Limited Current (LC) fuses are being used by more 
and more TV set manufacturers. The LC fuses are designed to 
protect the TV set manufacturer, the serviceman and the set 
owner by making it mechanically impossible to replace a fuse 
with anything but another fuse of the proper amperage range. 

LC fuses demand exact replacement. 

The table printed below is a quick check list to speed stock 
planning and replacement identification by TV set brands. The 
cross reference table is designed to fit the top of the LITTELFUSE 
fuse caddy. For additional copies see your Littelfuse jobber. 
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FUSE DESCRIPTION 



NAM I 

Admiral * 3/10 amp Type C 

Admiral "3/4 amp Type C 

Admiral "2 amp Type C 

Airline (Montgomery Ward) 4/10 amp Type N 

Bendix 2 amp Type N 

Capehorl Fornsworth . . . . . 1/2 amp Type N 

CBS Columbia * . . . . 1-6/10 amp Type N 

Coronado 4/10 amp Type N 

Croiley (Eldorado) 2-8/10 amp Type N 

DuMont 3/4 amp Type N 

Emerson 6/10 amp Type N 

Emerson 1 amp Type N 

Emerson 1-1/4 amp Type N 

Firestone 4/10 amp Type N 

General Electric 1-1/4 Type N 

Motorola . 2 amp Type C 

Olympic 3/8 amp Type C 

Packard- Bell 2/10 amp Type N 

Packard-Bell *3/l0 amp Type C 

Packard- Bell 1/2 amp Type N 

Packard-Bell * 3/4 amp Type C 

Philco 7/10 amp Type N 

Raytheon , .'1/4 amp Type N 

Raytheon "1/2 amp Type N 

RCA 3/10 amp Type C 

RCA * 3/4 amp Type C 

Setchel Carlson 2-1/2 amp Type C 

Silvertone '3/10 amp Type N 

Silvertone '3-1/2 amp Type N 

Stromberg Carlson 1/4 omp Type N 

Sytvanio 2-1/2 amp Type C 

True tone .■ 4/10 amp Type N 

Westinghouso *1/2 omp Type C 

Westinghouso <..*3/4omp Type C 

Westinghouse *7 amp Type C 

Zenith . 1/4 amp Type N 

Zenith . ... 3/10 amp Type N 

•Color TV 



IF PART 

NO. 

332.300 

332.750 

332002 

333.400 

333002 

333.500 

33301.6 

333.400 

33302.8 

333.750 

333.600 

333001 

3331.25 

333.400 

3331.25 

332002 

332.375 

332.200 

332.300 

333.500 

332.750 

330001 

333.250 

333.500 

332.300 

332.750 

33202.5 

333.300 

33303.5 

333.250 

33202.5 

333.400 

337.500 

332.750 

332007 

333.250 

333.30C 
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SAMS BOOKS 

keep you ahead in 

ELECTRONICS 



SAMS books cover every phase of Electronics for 
the service technician, engineer, student or experi- 
menter. Listed below ore a few of the mony 
voluoble SAMS books ovailoble ot electronic 
parts distributors ond leoding book stores. 
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the only book of its kind available! 




"AUTO RADIO REMOVAL 



ff 



This time-saving new book gives you step-by-step instruc- 
tions for the easy removal of radio, power supply and 
speaker units from all 1955 standard and sports model 
automobiles. The following information is provided for 
each car covered: tools required for removal; phantom 
view of dash panel with radio in place (quickly locates 
chassis mounting nuts, bolts, cables, antenna and speaker 
leads) ; photo showing actual removal of radio. Rear-deck 
speaker data is given for each model; shows if cutout is 
provided, speaker size required, and whether speaker con- 
trol is included or must be added. Includes brief summary 
of preliminary servicing procedures which should be per- 
formed to determine whether radio removal is required 
to effect repair. An invaluable book. 104 pages; $o QC 
5 H x 8 H illustrated. Order today, postpaid only L 
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USE THIS ORDER FORM 



□ 



AUTO RADIO 
REMOVAL 



1295 



red I 

aff. I 



□ 



□ 



pi Transistor Circuit Handbook. This author- 
1 itative book completely covers all phases 
of transistor circuits, types, construction, 
characteristics, applications, techniques 
for wiring and testing. 430 pages, 6 x 9"; 
illustrated $4.95 

PI Metallic Rectifiers. Covers theory, principles 
and applications of copper-oxide, magne- 
sium-copper sulfide, selenium and new sili- 
con type rectifiers. Includes interesting 
circuits, applications, terminology, etc. 
Authoritative complete. 286 pages; 5^x 

illustrated $3-00 

Color TV Training Manual. Prepares the 
Technician for Color TV service work. 
Covers principles of the Color TV system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages; 8Hx 11"; 300 illustrations. $6.95 

Hi-Fi Handbook. Invaluable data on Hi-Fi 
design, selection and installation, including 
fidelity, sound theory and distortion; loud- 
speakers; baffles and enclosures; amplifiers, 
preamps and controls, program source 
equipment; systems design, selection and 
installation. 240 pages; 5H x 8 H": 
illustrated $3.00 

| — I Servicing TV Sweep Systems. Describes the 

*— ' operation, circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits: trouble- 
shoots for you. 212 pages; 5H x 
illustrated $2.75 

r~ I Electronic Metal Locators. Explains opera- 
tion, describes basic types available, shows 
how to construct home-built units, de- 
scribes applications. Covers interesting uses 
in industry as well as applications in pros- 
pecting and mine location. Complete and 
authoritative. 124 pages; 5H x 8H*: 
illustrated $2.50 

....HOWARD W. SAMS & CO., INC. 



[""J Key Checkpoints in TV Receivers. Prepared 
by the Howard W. Sams engineering staff. 
Provides many applications for general 
TV service work, including time-saving 
information on how to make quick tests 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; x 8^*: 
illustrated $2-00 

(-1 Tape Recorders— How They Work. Explains 
recording theory, tape characteristics, 
motorboard mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- 
cators, equalization circuits — covers 
everything you want to know about 
recorders. 176 pages; 5H x 8}4". $2.75 

f~l Servicing AGC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages; 
x8H": illustrated $1-75 

j | Servicing & Calibrating Test Equipment. 

Shows you how to keep your test instru- 
ments in reliable working order, how to 
determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record-keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and servicing of in- 
struments. 192 pages, x 8H"- • $2.75 



There is an authoritative 
Sams book on virtually any 
Electronic subiect in which 
you're interested. Check be- 
low for FREE Book Listdescrib. 
ing all Samt books. 

r~l Send Book List 



Order from your Parts Jobber today, or 

mail to Howard W. Sams & Co., Inc., Dept. 2-D7 

2201 East 46th St., Indianapolis 5, Indiana. 

Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 



Address. 
City.... 



Zone State. 

(outside U.S.A. priced slightly higher) 




Look 
for 

SAMS BOOKS 
on 

the "Book Tree" 
at your 

Parts Distributor 



RADIO 

sets that I have serviced I have found 
that approximately 80 of them re- 
quired just a battery change. You'd be 
surprised at how many troubles are 
caused by low battery voltage. 

When replacing a defective transis- 
tor in a class-B audio output stage, it 
is wise to replace both, whether or not 
the second transistor is good. These 
transistors are used as matched pairs 
and therefore replacement should al- 
ways involve both. 

WRAP 3 OR 4 TURNS OF WIRE AROUND COIL 




ANT COIL Of SET UNDER TEST 

Fig. 3 — Diagram shows how to couple 
signal generator to transistor receiver. 

Now on to the troubles and their 
causes. You may come across some 
trouble that is not listed here but you 
will find that in one way or another it 
will be similar to the ones listed. With 
a little patience and fortitude you will 
be able to service and repair any tran- 
sistor radio, regardless of what is 
wrong. 



TROUBLE 

Receiver 
operates 
intermittently 



CAUSE NOTES 

Dirty switch contacts 1 

Dirty volume control 

Corroded battery 

terminals 

Poor phone jack 

contact 2 

Dirty wiper contacts 

on tun ing capacitor 

Dirt between plates of 

tuning capacitor 

Poor solder connection 3 



Fades after 
short period 
of operation 
Station drift 
Heterodyne on 
all stations 



Weak battery 



Weak battery 
Weak battery 
Misalignment 
Change in value of 
avc filter capac itor 
Change in value of if 
neutralizing capacitor 
Defective if transistor 



Motorboat 
or squeal 

Poor sensitiv- 
ity at low-fre- 
quency end of 
band only 
Change in vol- 
ume as receiver 
is tuned 



Weak battery 
Defective electrolytic 
capacitor 



Defective converter 
transistor C 
Defective if transistor 6 



Shorted avc 
filter capacitor 
Defective detector 
transistor 



Low audio 
output 



Weak battery 
Defective audio 
transistor 
Defective detector 
transistor 



Distorted audio 



Short battery 
life 



Weak battery 
Defective audio 
transistor 

Defective speaker S 
Defective switch 9 
Defective transistors 10 
Shorted, or leaky 
electrolytic capacitor 5 



NOTES: 

1. This trouble is typical of the Regency 
TR-1 receiver. 
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GUID 



AUTRONIC- 



0 




TRAINING OOURS 
MEAN MORE 



BUSINESS FOR YOU! 




Courses for experienced service 
technicians provide latest repair 
information — enable you to do the 
job faster and more efficiently. 



Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 
at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 
successfully complete the course, is proof that you're 
equipped to give more and better service to more 
people — and that means business. 

If you're an auto radio service dealer, come yourself, or 
send your technicians. There's one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 

GUIDE LAMP DIVISION • GENERAL MOTORS CORP. • ANDERSDN, INDIANA 




Jumbo-size operational panel of Guide's Autroncc- 
Eye Circuit puts all parts out front for better, more 
efficient instruction. 





95 



Thirty modern GM Training Cantors offer 
newett equipment and latest tervue tech- 
nique*. There** on* nearby . . . no matttr 
where you live. 
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TWIN LEAD 
HANKS 

Amphenol job-size hanks make 
your selling job, your installing job 
easier! Pi e-assembled with lugs on 
one end, attractively packaged in 
convenient 25, 50, 75 and 100 foot 
lengths, amphenol hanks are easy 
to use for new and replacement 
installations, easy to sell to the "do 
it yourself" market. No bulky 
spools to handle, just job size hanks 
for every twin lead application! 

Lighten up your work load, 
boost your sales with amphenol 
Twin Lead hanks! 




50 FEET 
GENUINE 



* 214-056 

FLAT 

U TWIN LEAD 

1 PlS 

P \ NET / — 



PREASSEMBLiD! 
WITH LUGS ON ONE IMO! 



AMPHENOL ELECTRONICS CORPORATION 

CHICAGO 50. ILLINOIS 
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2. This is a common trouble in sets that 
provide for earphone reception. After some 
use the jack contacts lose tension and do 
not make proper contact. 

3. Even though dip-soldering is used for 
connections on printed circuits, a few 
connections may not be properly soldered. 
It is best to examine all solder connections 
on the receiver board to prevent future 
troubles. 

4. The value of this capacitor changes 
with the slightest amount of heat. When 
replacing, use a zero-temperatu re-coefli- 
cient capacitor. 

5. This capacitor is connected across the 
supply voltage to keep the supply voltage 
constant and to present a low-impedance 
supply source. Any change in value or any 
leakage will cause motorboating and short 
battery life, respectively. Its value is 
usually 100 [if. 

f>. Poor sensitivity may be due to 
any number of things too numerous to 
mention here. The transistors listed are 
usually at fault. If not, substituting parts 
may reveal the cause of this trouble. 

7. Heat plays an important part in the 
operation of these receivers. If the tran- 
sistor detector has been heated externally, 
the operating point is shifted so that col- 
lector cutoff current is increased. This 
prevents the avc voltage from changing 
in proportion to the received signal. 

8. To determine if the speaker is defec- 
tive, plug in the earphones, if there is pro- 
vision, or substitute for the speaker. Set 
the volume control at midpoint and listen 
for distortion. If there is no distortion 
then replace the audio transistor. 

9. The switch does not open the cir- 
cuit, when the control is turned to the 
oil' position. 

10. Usually the audio transistor is at 
fault, drawing excessive current even 
though seeming to operate properly. Cur- 
rent for a class-A amplifiers with Jl volts 
on the collector is 4,5 ma; at 22.5 volts it 
is ;>,7 ma. For class-B amplifiers idling cur- 
rent is approximately 3.2 ma at 9 volts; 
'68 ma on peaks. END 



May Radio-Electronics 



TV Customers 
We Could Do Without 

Art Margolis tells us about that small 
minority who turn the technician's hair 
gray and how to avoid loss of money 
and sanity dealing with them. 



Low-Cost 
Remote Amplifier 

Designed for broadcast station use, 
this easily constructed piece of equip- 
ment finds numerous uses wherever a 
light-weight, good-quality amplifier is 
needed. 
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DEFECTIVE 

IF TRANSFORMERS 

MOST radio technicians know that a 
small positive voltage on the grid 
of an audio amplifier can spoil set per- 
formance. Yet, often, a small positive 
voltage on the grid of an if amplifier 
is ignored. It should not be ignored. 

A positive voltage, even a very small 
one, on the grid of an if tube causes 
dc to flow through the if transformer 
secondary, reducing circuit Q, sensitiv- 
ity and selectivity, killing avc action, 
and many times causing static and 
sputtering. 

How does a positive voltage get on 
if grids? One way is from gassy or 
otherwise defective tubes; another is 
from a defect in the avc circuit. But 
most of all, though least suspected, 
through the if transformer itself — 
midgets in particular. The plastic insu- 
lation at the base of these transformers 
develops a high-resistance leakage path 
which allows the positive primary volt- 
age to apply a positive voltage on the 
grid of the following if tube. 

When checking a weak, unselective, 
noisy or intermittent radio, test for 
positive voltage on the grids of the if s. 
Use your lowest meter voltage range 
since even V 2 volt positive indicates 
trouble. Try replacing the if tubes first, 
then check the avc circuit if trouble 
persists. 

If everything is normal there, dis- 
connect the leads going to the trans- 
former's secondary terminals — leaving 
the primary intact. Then, check for dc 
voltage at the secondary terminals. If 
the transformer is defective, don't be at 
all surprised if you read 40, 60 or even 
120 volts — though usually it's less. 
Don't use a soldering iron to remove 
the leads from the if secondary for a 
test because the heat will often pro- 
duce a temporary correction which will 
only complicate and delay the repair. 
Clip them off. 

When installing a new if trans- 
former, be sure that vo dc voltage of 
any polarity can be found on its sec- 
ondary terminals when the primary is 
hooked up but before any connections 
are made to the secondary. With the 
secondary hooked up, a normal negative 
voltage of about 1.5-2 exists between 
stations. 

Apparently this is a common trouble 
— the local parts distributor in my area 
couldn't keep up with the demand for 
replacement if transformers last sum- 
mer. — Charles Garrett 
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OF SUBSTITUTES 

You know from long experience 
the trouble-free operation 
selenium rectifiers give! 

Replace only with 

RADI 



SAFE CENTER 



SELENIUM RECTIFIERS 



No other type of metallic rectifier has come close to their 
record of billions of top performing rectifier hours. 
Demand RRco. selenium rectifiers that have been proved 
in the field for so many years — as long lasting original 
equipment and as replacements. 

There's an attractively priced Radio Receptor rectifier 
immediately available from your distributors stock to fit 
every radio and TV requirement. 

• No adjustments ! 

* No mounting problems ! 
* No call backs! 
* No chance of overloading other components I 



ivision 



?miconductor . 

Radio Receptor Company, Inc. 

Radio and Electronic Products Since 1922 
340 Wythe Avt., Brooklyn 11, N + Y> EVftrgrun fl- 



I-6OO0 
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Superior's New Model TW-11 
STANDARD PROFESSIONAL 



TUBE TESTER 



Tests all tubes, including 4, 5, 6. 7, Octal, 
Lockin, Hearing Aid. Thyratron. Miniatures, 
Sub-miniatures, Novals. Sub-minars, Proximity 
fuse types, etc. 

Uses the new self-cleaning Lever Action Switch- 
es for individual element testing. Because all 
elements are numbered according to pin-number 
in the KM A base numbering Hyotem, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TW-11 as 
any of the pins mav be placed in the neutral 



position when necessary. 

• The Model TW-11 does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impos- 
sible to damage a tube by inserting it in the 
wrong socket. 

• Free-moving built-in roll chart provides com- 
plete data for all tubes. All tube listings print- 
ed in large easy-to-read type. 

NOISE TEST: Phono-jack on front panel for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements ami loose internal connections. 



EXTRAORDINARY FEATURE 



SEPARATE SCALE FOR LOW-CURRENT TUBES— Previously, on emission-type 
tube testers, it has been standard practice to use one scale for all tubes. As a result, 
the calibration fur low-current types has been restricted to a small portion of the 
scale. The extra scale used here greatly simplifies testing of low-current types. 
The Model TW-II operates on 105-130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand-rubbed oak cabinet complete with 
portable cover. 
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New Model TV-12 TRANS-CONDUCTANCE 

TUBE TESTE 



ALSO TESTS TRANSISTORS! 



TESTING TUBES 

★ Employs improved TRANS-CONDUCTANCE 

circuit. An in-phase signal is impressed on the 
input section of a tube and the resultant plate 
current change is measured. This provides the 
most suitable method of simulating the manner 
in which tubss actually operate in Radio & TV 
receivers, amplifiers and other circuits. Ampli- 
fication factor, plate resistance and cathode 
emission are all correlated in one meter reading. 

★ NEW LINE VOLTAGE ADJUSTING SYSTEM. 
A tapped transformer makes it possible to 
compensate for line voltage variations to a 
tolerance of better than 2%. 

★ SAFETY BUTTON— protects both the tube under 
test and the instrument meter against damage 
due to overload or other form of improper 
switching. 



★ NEWLY DESIGNED FIVE POSITION LEVER 
SWITCH ASSEMBLY. Permits application of 
separate voltages as required for both plate 
and grid of tube under test, resulting in im- 
Droved Trans-Conductance circuit. 

TESTING TRANSISTORS 

A transistor can be safely and adequately tested 
only under dynamic conditions. The Model TV-I2 
will test all transistors in that approved manner, 
and quality is read directly on a special "tran- 
sistor only' meter scale. 

The Model TV- 12 will accommodate all transistors in. 
eluding NPN*s, PNP*s. Photo and Tetrodes, whether 
made of Germanium or Silicon, 
either point contact or junction con- 
tact types. 

Model TV- 12 housed in handsome 
rugged portable cabinet sells for only 



leiroues, wneiner 

TO! 





DOT PATTCftN GENERATOR i*OR COLOR TV): 

AltlUHi-rli v«u vIII b.> .ill. u, u>. most of your 
rt»isuUir st;iirtird e<iulttmirt tor inrvlclnR Color TV, 
the urn," -it! Ililon which is a *m*t" Is a l>-«t P.tttprn 
GfiUT.-iUir. The Hot IMtlt-rri proJ*<-ied on any rolur 
TV lt«"«""Uvr tube tiv the M wlel T.'-ftO will 4*nal»lc 
> .nHii-t fur nri»|i*>r col jr i.ivt rK*-nce- 



Superior's New 
Model TV-50 



GENOMETER 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio • F.M. Radio • Amplifiers • Black and White TV • Color TV 



7 Signal Generators in One! 

f R.P. Signal Generator for A.M. 
f R.P. Signal Generator for F.M. 
W Audio Frequency Generator 



R. F. SIGNAL GENERATOR: T|h> 
MiHlel TV-.'xi (i. rnHiu-tfr provider 
complete i-mei.itfe fur- A.M. ami 
F.M. .illirmtHMit. i.ener,«e^ k.iillit 
Krenuem-le-. from inn Kllix-vi-l.-- 
to tin Mi'vr.H-% fit'- on tuml.nm-it- 
t.ils ami froiti <m Mejr.irvrles to 
LK»i Mfg-wtt-l *s on powerful har. 



VARIABLE AUDIO FRE- 
QUENCY GENERATOR: In 

addition to a ttxe<1 -too cy- 



cle 



fine-' 



KltO 



the 



Model TV-50 C.emmielei 
provides a variable 3UO 
cycle to 2U.0OU cycle 
peaked wave audio sIkikiI. 
MARKER GENERATOR: The Mod.l TV-5n Include-* all the 
mo-t fre.pientt\ ■> Ie.1 marker point*.. The following mark- 
er*, are provt.ted: 1 *P Kc. >a5. 3 Kc. . 43»( Kc. . HOii kc. . 
IImhi Kc 1 inn Kc. Minn Kc. . 2HOO Kc 23l»» Kc. 
Kc.. t.r» Mi*.. ."> M '« , In. 7 Mc Kc Is the color burM 

fre«|tiemn . > 



is* Bar Generator 
v 0 Cross Hatch Generator 
i> Color Dot Pattern Generator 
Marker Generator 



BAR GENERATOR: The 

Model TV SO projects an 
actual liar Pattern on anv 
TV Receiver Screen. Pat- 
tern will consist of 4 to 
10 horizontal barn or 7 to 
20 vert led hat s. 



CROSS HATCH GENERATOR: 

TV- Model TV-3U Genometef w ill 
project a croiw. hatch pattern 
on any TV picture tube. The 
Pattern will consUt of non- 
shifting horizontal and vertical 
line- Inler laced to provide a 
m.ihlc cross-hatch effect. 



THE MODEL TV-50 comes abso- 
lutely complete with shielded leads 
and operating instructions. 
Only 
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Superior's New 
Model TV -40 




PICTURE TUBE TESTER 



NOT A GADGET-NOT A MAKE SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 
TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION— AT ONLY $15.85 



recommend use of C.R.T. adapters or neon gadgets because 
a Cathode Ray Tube is a very complex device, and to 
properly test it, you need an instrument designed exclu- 
sively to test C.R. Tubes and nothing else. 
Tests ALL magnetically deflected tubes ... in the set . . . out of the set . . . in the carton ! ! 



Of course you can buy an adapter for about S5 — which 
theoretically will convert your standard tube tester into a 
picture-tube tester; or a neon type instrument which sells 
for a little more and is supposed to be "as good as" a 
metered instrument. Superior does not make nor do they 



• Tests all magnetically deflected picture tubes from 7 
inch to 30 inch types. 

• Tests for quality by the well established emission method. 
All readings on "Good-Bad" scale. 

• Tests for inter-element shorts and leakages up to 5 
megohms, 

• Test for open elements. 



EASY TO USE: Simply insert line cord into any 110 volt A.C. 
outlet, then attach tester socket to tube base (Ion trap need not 
he on tube). Throw switch up for quality test ... read direet on 
Good- Bad scale. Throw switch down for all leakage tests. 

Model TV-40 C.R.T. Tube Tester comes ab- 
solutely complete — nothing else to buy. 
Housed in round cornered, molded bakelite 
case. Only 



$ 15 8 J» 



EXAMINE BEFORE YOU BUY! 

USE APPROVAL FORM ON NEXT PAGE 
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For the first time ever: ONE TESTER 
PROVIDES ALL THE SERVICES LISTED BELOW! 



Superior's 
New Model 



76 



IT'S A 



CONDENSER BRIDGE 




with a range of .00001 Microfarad to 1000 Microfarads (Measures 
power factor and leakage too.) 



IT'S A 



RESISTANCE BRIDGE 

with a range of 100 ohms to 5 megohms 

IT'S A 

SIGNAL TRACER 



which will enable you to trace the signal from antenna to speaker 
of all receivers and to finally pinpoint the exact cause of trouble 
whether it be a part or circuit defect. 



IT'S A 



/CAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5 
Micrbfarod; .1 Microfarad to 50 Microfarads; 20 Microfarads to 1000 Micro- 
farads. This section will also locate shorts, and leakages up to 20 megohms. 
And finally, this section will measure the power' factor of all condensers from 
.1 to 1000 Microfarads. (Power factor is the ability of a condenser to retain 
a charge and thereby filter efficiently.) 

/RESISTANCE BRIDGE SECTION 

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 megohms. Resistance 
can be measured without disconnecting capacitor connected across it. (Except, 
of course, when the R C combination is part of on R C bank.) 

Although it .. ~ m P""W wit h its multiple serv.ces, be 
$Z rst^^rredlnsuument. , 

L MEUNKEV/TZ 



TV ANTENNA TESTER 

The TV Antenna Tester section is used first to determine if a 
"break" exists in the TV antenna and if a break does exisl the 
specific point (in feet from set) where it is. 

Specifications 

/SIGNAL TRACER SECTION 



A built-in high gain pentode voltage amplifier, plus a diode rectifier, plus a 
direct coupled triode amplifier are combined to provide this highly sensitive 
signal tracing service. With the use of the R.F. and A.F, Probes included with 
the Model 76, you can moke stage gain measurements, locate signal loss in 
R.F. and Audio stages, locolire faulty stages, locate distortion and hum, etc. 
Provision has been made for use of phones and meter if desired. 

/TV ANTENNA TESTER SECTION 

Loss of sync, snow and Instability are only a few of the faults which may 
be due to a break In the antenna, so why not check the TV antenna firs'? The 
Model 76 will enable you to locale a break in any TV antenna and if a break 
does exist, the Model 76 will measure the location of the break in feet from 
the set terminals. 2 Ronges: 2' to 200' for 72 ohm coax and 2' to 250' for 300 
ohm ribbon. 



Model 76 comes complete with all 
accessories including R.F. and A.F. 
Probes; Test Leads and operating in- 
structions. Nothing else to buy. 

Only 



$ 



26 
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SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO I 10 



Try any of the instruments 
on this or the facing page 
for 10 days before you 
buy. If completely satis- 
fied then send down pay- 
ment and pay balance as 
indicated on coupon. Na 
Interest a r Finance 
Charges Added! If not 
completely satisfied return 
unit to us, no explanation 
necessary. 



MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-339, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment 
within 10 days and to pay the monthly balance as shown, tt is 
understood there will be no finance or interest charges added. It is 
further understood that should I fail to make payment when due. 
the full unpaid balance shall become immediately due and payable. 



Zone State.. 

All prices net, F.O.B.. N. Y. C. 



□ Model TW-II Total Price $47.50 

$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 



□ Model 76 Total Price $26.95 

$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 



□ Model TV-I2_ Total Price $72.50 

$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 



Model TV-50 Total Price $47.50 

$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 



□ Model TV-40 Total Price $15.85 

$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
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1 



BATT I 



BATT2 -Rl Cl 



Uses 




Higher cutoff frequency of new 
surface-harrier txpe improves 

regenerative action 



Experimental model was built on pegboard 
— can be mounted easily in a small case. 



Bv EDWJX BOHR 



THIS new transitu regenerative 
detector outperforms previously 
tested circuits. Two distinctive 
features make it a really new de- 
tector. First, without sacrificing audio 
•j'ain, all long time constants have been 
completely eliminated from the detec- 
tor. This, for all practical purposes, 
does away with an Ho bypass capacitors 
and the familiar regenerator squeal, 
growl or motorl oat ?o^nds. Second, but 
also of first-order importance, we have 
used the Philco sv.i face-barrier tran- 
sistor which performs circles around 
conventional diffuse i-. alloy- or grown- 
i unction transistors. 

The SB (surface-barrier) transistor 
is a hot-performing detector at radio 
frequencies. It is worth while to the 
reader to know why this is true. So let 
us lay some explanatory background. 
The cutoff frequency of a transistor is 
the frequency at which the transistor 
gain is 3 db below r its low-frequency 
value. This cutoff frequency is meas- 
ured with th( transistor in the 
grott ndcfl-base connection. The reader 
should also know that beta is the tran- 
sistor's ground-emitter current gain. 
The grounded-base transistor con- 
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nection does not give current gain. 
However, the grounded-emitter connec- 
tion provides plenty of current gain at 
low frequencies. This is because the 
base circuit must be supplied with only 
enough current to make up for the 
small difference between emitter and 
collector currents. Current gains of a 
hundred or more are common in the 
grounded-emitter connection. 

But, this current gain can be realized 
only w r hen the emitter and collector 
currents are in phase. As the frequency 
is increased, the emitter and collector 
currents get further and further out of 
phase. This phase difference causes the 
emitter current to have a much differ- 
ent value from the collector current at 
any given instant. This results in a 
lowered current gain at high frequen- 
cies. And the higher the beta gain of 
the transistor, the more this effect is 
magnified at high frequencies. 

The high-frequency gain of a 
grounded-emitter stage begins to roll 
off at a frequency equal to the quotient 
of the transistor cutoff frequency di- 
vided by the beta gain. 

Suppose we have a transistor with a 
beta of 40 and a 10-mc cutoff. With 




/SBIOO 



Rl — 100 ohms, >/ 2 watt 
R2— 1.000 ohms, '/ 2 
CI — variable capacitor, 365 
C2 — .002 uf, ceramic or paper 
L2, L3 — special windings, see text 
LI — ferrite-rod antenna, see text 
V— Philco SB-IC0 surface barrier transistor 
BATT I, 2— dry cells, 1.5-voit 
Pegboard, Fahnestock clips, wire, knobs, 
solder, screws, terminal strip, etc. 

The SB regenerator uses a balanced 
battery, throttle regeneration control. 

these conditions, the performance of a 
grounded-emitter stage will begin to 
drop at 250 kc (10 mc divided by 40), 
well below the broadcast band. Usually, 
high-frequency transistors also have 
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Reputation Builder #1 : it pays to get along with everybody 




• Only 13% of your customers chose 
you because you were nearby 



* • # 





• But . . , more than 40% picked you because 
they liked you , . . or knew someone else who did 



it pays to replace with Sprague Black Beauty" Telecaps 





don't be vague. ..insist on 



• Another way to build and hold a reputation is 
to insist on top quality replacement parts. Callbacks 
due to replacement failures not only cost you money 
. . . they also cost you customers! Replace with less 
than the best and you place your reputation at stake. 
In capacitors, the best is Sprague. 

• Take the Telecap molded tubular, for example. 
It's the most imitated capacitor Sprague ever 
introduced. But you get Sprague performance only 
when you insist on Sprague Telecaps. They're the first 
choice of reputation-conscious manufacturers and 
servicemeh . . . yet they cost no more. 

• Get your copy of Sprague's latest radio and TV 
service catalog, C-455. Write Sprague Products Co.*, 
Distributors' Division of Sprague Electric Company, 

81 Marshall Street, North Adams, Mass. 



SPRAGUE 

world's largest capacitor mamifactitrer 




www.americanradiohistorv.com 



• . . another 

MallorY 

service -engineered 
product 




M motors 

mHot^like! 



Only MaHory vibrators offer the 
exclusive new feature . . . 
electrical contacts without Contact 
Buttons, Thanks to new materials 
and new design, contact is 
made directly between the 
vibrating reed and sidearms. 

This new design reduces the weight 
and mass of the vibrating reed — 
making this new Mallory vibrator 
quieter than ever before possible. 
This completely new concept 
in vibrator design can give up to 
100' o longer life by actual field 
test— and at no extra cost to 
service-engineer or customer! 

This new design is now being used 
in all current replacement- type 
vibrators. At your Mallory 
distributor— NOW. 





P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 




• CopecUori • Control* 

• Vibrator* • SwHcbw 

• Resit tort • fiectifWt 

• »ower$upplJ«t • Filter* 
e Mercury and Zinc»C«rbon 

Batteries 
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very high betas. This makes conditions, 
usually, somewhat more unfavorable 
than those just presented. 

For the reasons just presented, low- 
frequency transistors (the 2N107 or 
CK722, for example) are most useful 
in the broadcast band as grounded- 
base-connected amplifiers or detectors. 
High-frequency units like the 2N136, 
however, are suitable in the grounded- 
emitter connection. 

Surface-barrier transistor 

In contrast to junction types, with 
their degraded high-frequency per- 
formance, the surface-barrier transis- 
tor just begins to show its clear-cut 
superiority at radio frequencies. It is 
designed to give optimum performance 
at high frequencies. 

Typically, a SB transistor may have 
a cutoff frequency of 50 me and a beta 
of 10 1 This means performance is ex- 
cellent through the broadcast band and 
far into the shortwave bands. The SB 
transistor gives this type of perform- 
ance with only a volt of collector sup- 
ply and a power consumption only one- 
tenth that of a junction transistor. 

SB detector circuit 

The figure shows the new regenera- 
tor circuit using the Philco type SB-100 
surface-barrier transistor. Notice the 
emitter is biased from the drop across 
a 100-ohm resistor. This value of re- 
sistance is low enough to obviate the 
need for a bypass capacitor. Because 
the bypass capacitors are eliminated, 
the usual audio howls are gone. Ad- 
mittedly, there is a bypass capacitor 
across the headphones, but this has 
little effect at audio frequencies. 

The usual emitter or base bypass 
capacitor has been dispensed with at 
the expense of some power loss in the 
1,000- and 100-ohm resistors. Even 
then the resulting power consumption 
is still far less than for a junction- 
transistor stage. 

An interesting facet of this circuit 
points up the marvelous characteristics 
of the SB transistor. Once the detector 
has gone into oscillation, the emitter 
bias can be reduced to zero and the cir- 
cuit will continue to oscillate strongly! 
As many experimenters will know, this 
just can't be done ordinarily. It is in- 
dicative of the circuit's high gain and 
merit. 

This was the reason we had to con- 
trol regeneration with a shunt resistor 
across the tickler coil. If a bias type re- 
generation control had been used, it 
would have lost control immediately 
with the beginning of oscillation. The 
only way to stop oscillation under these 
conditions would be to turn off the bat- 
tery supply. 

Construction and operation 

The original circuit was built on a 
pegboard, allowing the circuit to be 
quickly modified without the confusion 
that usually rules the breadboard lay- 
out. This arrangement is very con- 
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venient. Otherwise hard-to-mount com- 
ponents are easily attached to the board 
with wire harness running over the 
component and through the pegboard 
holes. As the photo shows, the tuning 
capacitor, antenna and dry cells were 
all attached that way. Almost any com- 
ponent can be jockeyed around on the 
board's surface until its mounting holes 
coincide with those punched in the 
board. 

As a design rule of thumb, any re- 
generator tuned circuit should have 
the highest possible Q. This is the rea- 
son a fer rite-rod antenna, or loopstick, 
is used. It must have two additional 
windings — one for the transistor base 
circuit and the other to provide feed- 
back from the collectoi. Winding L2 is 
seven turns and L3 two turns of flex- 
ible wire wound over the main winding. 
The wire size is not too important. It 
is advisable, though, to wind tickler L3 
on a small paper sleeve so it can be slid 
on or off the ferrite rod. This provides 
a rough regeneration control that can 
be adjusted to account for changes in 
antenna length and loading. 

Some of the newer ferrite-rod anten- 
nas are tapped for transistor use. The 
Lafayette MS-299 is the latest exam- 
pie. If this type is used, simply connect 
the transistor base to the tap and add 
only the tickler coil L3. 

Connect the emitter and collectoi' 
cells, observing th*- proper polarities, 
which are exactly the same as for a 
junction p-n-p transistor. The emitter 
is biased with a positive current and 
the collector operated with a negative 
voltage. 

Now, connect a short antenna — say 
10 feet — to the detector and rotate the 
regeneration control back and forth. 
The detector should go into oscillation 
with a plop sound or a click. If it does 
not oscillate, reverse the leads to the 
tickler coil. 

Adjust the tickler position so the de- 
tector goes in and out of oscillation 
near mid-position of the control. With 
these adjustments made, stations 
should be picked up easily. Local sta- 
tions will be loud and clear with plenty 
of volume. Some can even be picked up 
without an antenna. Distant stations 
can be picked up even in the daytime 
but the audio level will be too low to 
hear comfortably. Two stages of addi- 
tional transistor audio amplification 
can be added if desired for distant re- 
ception. 

The new solid-dielectric type of tun- 
ing capacitor was used on this model. 
We are glad to report it does not pro- 
duce the annoying swish during rota- 
tion that earlier models had exhibited. 
As shown in the picture, the tuning- 
screw on the antenna coil has a knob 
attached and is used for fine tuning. 
Knobs are now available on the market 
that exactly fit the diameter of this 
tuning screw. 

If you are interested in transistor 
regenerators, try this circuit. We he- 
I ; eve it will outperform anything yon Vo 
seen yet. knd 




— insist on 




Ever notice how some capacitors 
fail before their time? In just a 
few weeks, especially in a high 
ripple circuit, they begin to 
develop hum. 

This is due to loss of capacitance, 
and it's a common ailment of 
capacitors with plain foil cathodes. 

You'll never have this trouble 
with Mallory FP's and popular 
Mai lory tubular electrolytics . . . 
because they have etched cathode 
construction. It's a standard 
feature of Mallory electrolytics 
that insures against "missing 
microfarads.*' 

See your local Mallory distributor 
for full facts on why etched 
cathode is important to you — 
and to your customers! 



• Capacitor i • Conh-ols 

• Vibrator; • Switch a i 

• Resistor* • Filter? 

• Pow«r Supplies * Rectifiers 

• Mercury and Zinc -Carbon 

3 arteries 
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P. R. MALLORY A CO. Inc., INDIANAPOLIS 6, INDIANA 
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How far can you go 
in Electronics 
without a Degree? 




Bernie Roth examines ribbon from printer 
during Field Engineering Laboratory period. 

Without a formal degree, 24-year-old Bernie 
Roth is already established as a Computer Units 
Field Engineer— handling a key responsibility 
with IBM. At the McGuire Air Force Base, a 
directional control site for Project SAGE, Bernie 
is part of a team maintaining an entire electronic 
digital computer system. In this assignment, he 
must stay abreast of all the most advanced 
electronic concepts— developing his professional 
know-how every day. "That's what's different 
about IBM/' Bernie says. "The graduate engi- 
neer has an advantage anywhere— but here at 
IBM the technician also can grow into mana- 
gerial positions. IBM is one of the few organi- 
zations I know of that is willing to invest time 
and money in training the technical man— and 
then gauges his future ability strictly on 
performance." 

IBM instituted its program for specialized 
technical training many years ago. The theory 
behind this built-in educational system asked the 
question: Why should the capable man be de- 
nied the opportunity simply because he lacks a 
formal degree? The wisdom and foresight of 
IBM's decision are reflected in the story of Bernie 
Roth— in the misgivings of his past — in the 
certainty of his future. 
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electronic techniques. First of all, I 
studied basic circuitry. Then, I actu- 
ally learned a new way to think— the 
ability to comprehend the whole from 
the assorted parts. The student must 
know how to form logic blocks, and 
in time, he should be able to design 
his own circuits. All of this proved 
especially helpful once I got out into 
the field. Later on, I studied the 
various input-output devices which 
are used as auxiliary units to the 
central computer. Finally, I analyzed 
the methods that supply the power 
for this electronic giant. Millions of 



How does the future look to Bernie? 

A happy and prosperous future is in 
the offing for Bernie Roth. And, based 
on the records of his older associates, 
he's confident that in five years' time 
he will qualify as a Systems Engineer, 
at the very least. The next steps 
going up the ladder are Group Super- 
visor and then Group Manager. "The 
real satisfaction in working with IBM 
is the opportunity to understand 
more and more about electronic 
techniques. And IBM is quick to 
recognize and reward improved abil- 
ity through greater knowledge. " 



The Navy steers Bernie 
on the right course 

When Bernie graduated from Croton, 
N. J. High School in 1950, he received 
a general diploma — mathematics and 
science made up a small part of his 
curriculum. Enlisting in the Navy in 
1951, Bernie proved his aptitude for 
technical work and was assigned to 
the electronics preparatory school in 
Jacksonville, Fla. Later, he attended 
the Class A Aviation Electronics 
School in Memphis, Tenn. . . . prob- 
ably the most important phase of his 
naval training because it was in 




Hare, he scan* the schematic 
of computer circuits. 



Memphis that he became convinced 
that a technical career was "Right up 
my alley/ ' But an event that oc- 
curred during a furlough in the spring 
of 1955 put a brand -new light on 
BermVs future. 

Reports for training 

Bernie smiled when he mentioned 
that his mother had a tendency to 
clip want ads. "It was just pot-luck 
that one of the ads she spotted was for 
IBM Kingston and Project SAGE." 
Soon afterwards, Bernie hopped a bus 
to Newark for an interview with the 
IBM representative. He took the re- 
quired number of tests— talked over 
his hopes and ambitions, and "That's 
about all there was to it." In July, 
Bernie notified IBM that he was 
definitely available, and supplied the 
necessary references. Meanwhile, he 
made a study of IBM's history, its 
policies, its growth, and its future— 
all of which impressed him favorably. 
One day in September, Bernie re- 
ceived instructions to report to 
Kingston to begin training in the 
applications of electronic computers. 

The material 
he studied at Kingston 

"The Kingston program is a real ex- 
perience, and quite an eye-opener in 
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Bernie check* a unit in 



one of the operating console*. 

watts a re needed— a phenomenal 
amount. In general, I'd say that you 
couldn't find a better training ground 
for understanding the uses of elec- 
tronic as well as electro-mechanical 
equipment." 

How does Bernie feel 
about his current assignment? 

"I'm responsible for the performance 
of the input-output devices— the aux- 
iliaries that supply information to the 
central computer. The many Project 
SAGE outposts — picket ships, recon- 
naissance planes, Texas towers— flash 
their signals to the input devices 
which, in turn, correlate and compile 
the data. You might say the input 
devices prepare the food for digestion 
by the main electronic computer. 
This, incidentally, is one of the world's 
largest computers, which is built and 
tested at Kingston, then disassembled 
and shipped to a directional control 
site such as McGuire. Sometimes, I 
have the chance to assist in systems 
and displays. Now displays really 
fascinate me. There's a kind of tele- 
vision screen on which you can detect 
a plane, determine whether it's 
friendly or hostile, and where it's 
headed. My work is always different, 
never routine, and that's very im- 
portant to me." 




An outdoor man, Bernie take* full advantage 
of the New Jersey game preserve. 



What about you? 

Since Bernie Roth joined IBM Military 
Products and the Project SAGE program, 
opportunities are more promising than 
ever. This long-range program is destined 
for increasing national importance, and 
IBM will invest thousands of dollars in 
the right men to insure its success. 

If you have 2 years' technical school- 
ing—or equivalent experience— IBM will 
train you for 6 months as a Computer 
Units Field Engineer. 

If IB M considers your experience equiv- 
alent to an E.E., M.E., or Physics degree, 
you'll receive 8 months' training as a 
Computer Systems Engineer. 

After training, you will be assigned to 
an area of your choice. You receive salary, 
not wages, plus overtime pay. In addition, 
every channel of advancement in the 
entire company is open, and IBM is a 
leader in a field that is sky-rocketing in 
growth. And, of course, you receive the 
famous IBM company-paid benefits that 
set standards for industry today. 

WHY NOT WRITE— today— to Nelson 
0. Heyer, Room 3104, IBM Corp., Kings- 
ton, N. Y. You'll receive a prompt reply. 

CUSTOMER ENGINEERS: Opportuni- 
ties are also available, locally, for servic- 
ing IBM machines, after training with pay. 




MILITARY 
PRODUCTS 



DATA PROCESSING • ELECTRIC TYPEWRITERS 
TIME EQUIPMENT • MILITARY PRODUCTS 
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FOR COLOR TEST! 

There's just one way to test 
the new color TV sets... I 

WITH NTSC COIOR PATTERN. 

That's; what Mycon's Model 
616 Color Bar/Dor Genera- 
tor offers. ,*aU standard 
colors, sequences and pat- 
terns easily selected and 
graphically shown in actual 
color right on the, control 
panels For color TV, get 
ready . . get hycon ! 

"Where Arcuracv Counts?' 




MODEL 622 
OSCILLOSCOPE 

with automatic triggered 
sweep, first really new 
scope development in 
years. Fewer adjustments, 
no sync problems. 






ELECTRONICS, INC. 

A Subiidiory of Hycon Mfg. Company 
1030 SOUTH ARRCfrO PARKWAY 
PASADENA, CALIFORNIA 



HYCON ELECTRONICS, INC. Dept. R-12 
P. O. Bin P Pasadena, California 

Please send tre the new model 616 and 622 catalogs. 



Name- 



Address- 
City 



_STate__ 
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HIGH-FREQUENCY PHASE 
SHIFTER 

Patent No. 2,753,519 

Martin Fischman, Wantaufih, N. W (Assigned to 
Sylvania Electric Products. Inc.) 
Phase-changing networks are well known and 
widely used. The simplest consist of resistance 
and capacitance in series. The voltage across 
a capacitor lags the voltage across a resistor. 
This invention utilizes a diode rectifier instead 
of a resistor. When its bias is varied there is n 
change in its internal resistance and this per- 
mits control over the total phase shift. Thus 
shifting may be done at a high rate. 
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Fig. 1 shows the phase changer. A tapped 
transformer winding provides the two equfd 
and opposite voltages El and E2. The phase- 
changing network consists of a capacitor and a 
1N31 which acts as a variable resistor. It is 
biased by current from the 6AU6, which in turn 
is controlled by its grid signal. 




Fij.2 

The vector diagram of this circuit is drawn 
in Fitf. 2 This diagram indicates that El and E2 
are equal and opposite (with respect to ground). 
Eont is the vector sum of El and Ec and also 
of E2 and En. In addition. E< must be at right 
angles and Jagging the voltage Eh by 90°. The 
dotted line is a semicircle which must intercept 
the three vectors at point P. Fig. 2 shows that 
Emit may vary in phase over 180 c range. The 
6AU6 signal, and therefore the rate of phase 
change, may be dc, af or even rf. 

FLASHLAMP 
Patent No. 2,756,365 

Kenneth J. Germeshausen, ISeictott Centre, Jlfass. 

Most three-element electron-discharge flash- 
lamps can handle higher powers than two-ek- 
ment types, but require higher ignition voltaKe. 
This invention uses a three-element lamp flashed 
at relatively low voltage. 

When SI is closed, the main capacitor CI is 
charged through limiting resistor Rl. Cl is 
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a complete line of replacement parts 




CAPACITORS 



for your Delco Radio service work! 



It's one-stop service from the world leader in auto radio! Your 
Delco Electronic Parts Distributor gives you fast delivery on all 
items, plus a truly profitable Delco Radio independent dealer 
program that includes: 

1. A technical training program conducted by factory engineers. 

2. An attractive warranty policy. 

3. Plenty of attractive dealer identification. 

Delco Radio also offers a wide selection of Special Application 
Parts for your convenience and profit. Get the facts today. 
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DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 



A GENERAL MOTORS PRODUCT — A UNITED MOTORS UNJ 

Distributed by Electronics Distributors Everywhere 
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MORE TV SIGNAL GAIN AT LOWER COST 
FOR ALL VHF INSTALLATIONS... 



Automatic Broadband 

VHF BOOSTERS and AMPLIFIERS 



Whether you need signal amplifiers for a 2000-set master TV system or 
a booster for a single TV receiver, there's a B-T unit that's designed for 
the job. 

Most TV technicians and installers will say 'amen.' They have learned that 
they can rely on products bearing the B-T Labs symbol. Rigorous factory 
quality control of construction, gain and match assures dependable and 
uniform performance of each product that goes out into the field. 



And for positive proof of i i superior engineering , 

52,710,314 | covering automatic broadband circuits 
2,710,315 and relays have been granted to 
2,609,466 ) Blonder-Tongue. 

Check to see which one of these units will clear up your specific signal 
gain problem. 



VHF AMPLIFIER Model MLA 

Powerful all-channel VHF cascode amplifier with more 
than 37 db gain. Has variable gain controls for equal- 
izing high and low bands. Output on each band: 1.25 
volts RMS, flat to within 2 db. Self-powered. Matched 
input. 75-ohm coax fittings at input and output. When 
used with MAGC maintains constant output level. 
$1 32.50 list 

COMMERCIAL ANTENSIFIER Model CA-1 

A popular broad band VHF amplifier for antenna and 
line applications. Gain: 26 db on low band and 24 db 
on high band. Low noise circuit. Matched 75 ohm and 
300 ohm input. Gain control. Self-powered. $84.50 list 



ANTENNA BOOSTER Model AB 
with Remote Control 

More than 25 db gain. Most popular broadband an- 
tenna amplifier in weatherproof housing with mast- 
mounting bracket. Remote control power supply 
located near set. Furnishes either 24 or 110 volts to 
amplifier, as desired. Single line carries power 'up' 
and signal 'down.' 'On-off' is automatic with TV set. 
Swing down chassis for easy servicing. $99.50 list 



HOME BOOSTER Model HA-3 

Provides more than 16 db gain. Automatic 'on-off 
operated by TV set. No tuning. Features low-noise, 
push-pull, broadband circuits. Self-powered. $47.00 list 




This Typical Response Curve means superior performance 
-greater gain with lower noise, flatter response, mini- 
mum maintenance requirements, and lower initial cost. 
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BLONDER-TONGUE LABS., INC. 

9-25 Ailing Street, Newark 2, N. J. 

Industrial TV Cameras • TV Systems • VHF and 
UHF Amplifiers and Converters • TV Accessories 
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FUSHTUBE 




shunted by bleeder R2-R3. Two capacitors are 
energized from a tap on the bleeder: C2 (through 
the primary of Tl, a saturable transformer) 
and C3 (through the primary of trigger trans- 
former T2). 

When S2 is closed, both capacitors discharge. 
T2 sends a pulse to G, the lamp's control 
element starting a partial discharge in the 
lamp. At the same instant a pulse from Tl 
arrives at the anode P. Tl steps up the pulse 
which (with the aid of the trigger pulse at G) 
iunites the lamp, resulting in full discharge. 
The voltage source may be as low as 450 or 500, 



TRANSISTOR CRYSTAL 
OSCILLATOR 

Patent No. 2,753,384 

Karl E. Piersnn, Los Angeles, Calif., and Eugene 
I). Mctig, Torrance, Calif. (Assigned to Huffman 
Electronics Cttrp. ) 

This oscillator relies on the wcWes-resonant 
frequency of a crystal, therefore it is not 
affected by differences in crystal Q. Also, it has 
provision for making small changes in the 
crystal frequency. 




The tank (within dotted box) is connected in 
t he collector circuit. A variable capacitor in 
series with the crystal permits small frequency 
variations. R determines base bias. 

The tank is tuned to the low side of the 
crystal frequency to give it capacitive reactance. 
Thus it forms an equivalent voltage divider with 
the capacitive base-emitter reactance. At the 
crystal frequency the crystal impedance is neg- 
ligible. This voltage divider feeds back energy 
from collector to base and sets the circuit 
oscillating. 

The tank Q should be low to match the 
low Q of the translator input. 



TELEPHONE CIRCUIT 

Patent No. 2,762,867 

Larnud A. Meacham, Seu Providence, W.J. (As- 
signed ta Hell Telephone Lahs, Inc.) 
This circuit eliminates sidetone from a tele- 
phone. Sidetone is the interference that may 
occur in a receiver due to sounds originating in 
the transmitter of the snme telephone. 



^RCVR 
TRANSISTORS 



MUTER R2 

1 VSA<— 1 
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BALANCING RES 

Signals coming in from the line (shown as 
an equivalent resistance Rl) are heard in the 
receiver after passing through R2. Each of 
these is 000 ohms. The receiver resistance may 
be 1.200 ohms. The signal is attenuated only 
slightly in passing through \<2. 

Sound and noise originating at the local trans- 
mitter are amplified in bnth transistors. They 
cancel out in the receiver because it is connected 
to both collectors (which are out of phase). 
Only one transistor feeds the line, however, so 
the signal is transmitted outward as desired. END 
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RCA-WV-98A . . . ALL-NEW SENIOR 
VOLTOHMYST. - .incorporates all the im- 
portant time-proved performance features 
of earlier VoltOhmysts including direct 
peak-to-peak readings of complex wave- 
forms. The new Senior VoltOhmyst includes 
an improved circuit providing greater accu- 
racy, and a BIG full-vision meter face with 
the easiest-to-read scales ever designed 
into a VTVM! Complete with WG-299B 
DC/AC-Ohms probe and cable, instruction 
booklet 79.50* 




RCA-WV-77C . . . ALL-NEW JUNIOR 
VOLTOHMYST. . . one of the greatest 
values in vacuum-tube volt-ohmmeters. Em- 
bodies several new design features in 
addition to operational characteristics which 
have made earlier versions of the instru- 
ment the choice of thousands in radio and 
TV servicing, industry, electronics, communi- 
cations, broadcasting, and in the armed 
forces. Complete with WG-299B DC/aC- 
Ohms probe and cable, instruction 
booklet 59.50* 



RCA-WV-87B... MASTER VOLTOHMYST 

. . . features a 27 sq. in. meter. Its easy-to- 
read peak-to-peak scales are particularly 
useful for TV, radar, and other types of 
pulse work. Has accuracy and stability 
necessary for many laboratory applica- 
tions. Complete with probes and cables, 
including: WG-299C DC/AC-Ohms probe 
and cable, alligator clip, clip insulator and 
instruction booklet 137.50* 



*User Price (optional) 



Accurate • Stable • Reliable ♦ Portable ♦ Easy-to-set-up ♦ Easy-to-read 

rca VoltOhmysts 



superior quality test instruments for SERVICING 
LABORATORY... PRODUCTION TESTING 



Modern engineering, testing, and production 
techniques demand test instruments with practical 
operating features. RCA VoltOhmysts are "packed" 
with practical features which make them especially 
suited for operation over extended periods under 
rigorous production-line conditions. Features include: 
electronically protected meters; accuracy unaffected 
by normal line voltage fluctuations; easy-to-read 
expanded scales; one zero setting holds for all 
voltage and resistance ranges; accessory probes 
extend dc ranges to 50 KV, and extend frequency 
response to 250 Mc. 

Factory-built, factory-tested, and calibrated to 
laboratory standards, RCA VoltOhmysts are the finest 
VTVM's for the money. For the VoltOhmyst to fit 
your needs, see the chart at the right. 



CHOOSE THE VOLTOHMYST 
THAT SUITS YOUR NEEDS 






Master 


Senior 


Junior 




VoltOhmyst 


VoltOhmyst 


VoltOhmyst 


Features 


WV-87B 


WV-98A 


WV-77C 


Measurements- 








DC Voltage 


0.02- 1500v 


0.02-1500V 


0.05- 1200v 


AC (rms) 
Voltage 
AC peak to-peak 
Voltage 


0.1-1500V 
0.2-4200v 


0 11500v 
0.2-4200v 


0 l-1200v 


Resistance 


0 2-1000 meg. 


0.2-1000 meg. 


0.2-1000 meg. 


Current 


10 uamp.-15amp 






Accuracy:** 








DC Current 


±3% 






DC Voltage 




±3% 


±3% 


AC Voltage 


±5% 


±3% 


±5% 


**At full-scale points 






-f-For positive voltages. ± 5% for negative voltages 






RADIO CORPORATION of AMERICA 

COMPONENTS DIVISION CAMOEN, N. J. 



For technical details On these precision built RCA VoltOhmysts, call your RCA Distributor! 
APRIL, 1957 



PCA UHrji-Strflrw DC Micri- 
EHlhemriy "FmHc" C«mnh 



WV-84A measures minute cur- 
rents from 0.002 to 1000 ua-in 
six ranges! It can be used as a 
very high-resistance voltmeter— 
up to 1005 megohms on 100-volt 
range. And. the WV-84A can be 
used as a megohmmeter for meas- 
uring resistance up to 30,000 
megohms. SI 10.00* less batteries. 

Well-suited for applications in 
such fields as biology, nucleonics, 
chemistry, and electro-mechanics 
— as well as electronics— the WV- 
84A is completely portable, with a 
self-contained batter/ power 
supply. 
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I'll 

OO&gohe! 



w YOU CAM SAVE MORE 
AHD SERVICE BETTER 





MUTUAL CONDUCTANCE 
TUBE TESTER - EMC Model 206 P 

One ol the finest pieces of tube testing 
equipment at a price comparing favorably 
with emission-type testers. This completely 
flexible model using lever-type switches 
offers extremely accurate results with ease 
of operation. 

$8?.50 ( nand rubbed carrying case) 



VOLT- OHM-CAPACITY METER - 
EMC Model 107 

Directly measures capacity, resistance and 
complex waveforms peak to pea. Some of 
the high quality features at no extra cost 
are: expanded scale cannot burn out . . 
measures 50 mmfd to 5000 mfd . . . induc- 
tance from 1.4 henries to 140,000 henries 
in 4 ranges . . . l% multipliers 1or voltage 
capacity and resistance measurements, 
$48.90 wired & tested $34 50 kit form 





TRANSISTOR CHECKER 
EMC Model 210 

Mew economical transistor checker con- 
tains these high quality features: 

• Checks all PNP and NPN transistors 

• Measures gain in three ranges 

• Measures leakage on two color 
"Poor - Good" Scale 

• Housed in a molded bakelite case 

• Supplied complete with batteries 

$10.95 wired and tested 
$ 7 95 kit form 



New White Dot-Cross Hatch - 
Bar Generator 
EMC Model 800 

Lowest priced, quality color and mono- 
chrome generator available . . . easily 
adjusts color convergency, width, lin- 
earity, ion trap and yoke, etc. 

$39 90 wired and tested 

$22 50 kit form 



Wide Band Oscilloscope For Color 

And Monochrome TV 
EMC Model 601 





EMC Model 601 oscilloscope gives you the 
highest quality features ever found in this 
price field. Exclusive features: full 5 mc band- 
width for color TV servicing - push-pull vertical 
amplifier, .02 volt per inch sensitivity - 5 
U P I - 5" scope tube - 60 cycle phasing 
control - DC positioning controls eliminates 
overshooting and bounce — built-in peak to 
peak calibration reference — 2-step compen- 
sated attenuator input — multi-vibrator sweep, 
from 15 cycles to over 75 kilocycles. 
$117 90 wired and tested 



Yei. I want to see for myself, send me — FREE— a detailed catalog 
of the complete EMC line of precision lest equipment. 



NAME. 



| STREET, 
CITY 



. STATE. 



ELECTRONICS MEASUREMENTS CORP. 
625 BROAOWAY NEW YORK 12, N. Y. 

EXPORT DEPT.— 370 BROADWAY, N. Y.13.N. Y. 



new 

Deyices 





flash circuits. Includes 2 tran- 
sistors, dual headphones, plug-in 
circuit leads, guide cards, solder, 
relay, photocell and instruction 
manual. — Allied Radio Corp., 
100 N. Western Ave.. Chicago 
80, 111. 

6-TRANSlSTOR radio kit. 

Vo-Tron TC-0 includes speaker, 
tuner, resistors, capacitors, 
transformers, if transformers, 
oscillator coil. high-Q ferrito 




antenna, circuit diagram, tran- 
sistor part numbers and manu- 
facturers' names. Vo-Tron TC- 
u-T complete with 6 transistors. 
— Vokar Corp., 7300 Huron River 
Dr., Dexter, Mich. 

AUTOMATIC M 1TLTIB AND 
VERTICAL ANTENNA SYS- 
TEM. Mutch -Stick. 10-80 -meter 
bandswitching. Remotely motor 
driven; pretuned. Less than 
2-to-l SWR on all bands. 52 
ohms impedance, Low vertical 
radiation angle for dx. Assem- 




bly includes vertical mast, base, 
tuning network and relays, 
control box for remote opera- 
tion, 6 nylon guy ropes and 
installation and operation in- 
structions. — E. F. Johnson Co., 
2902 2nd Ave. S.W., Waseca, 
Minn. 

INDOOR TV ANTENNA, V-S 

Universal model 185. Usable as 
both top-mount and built-on an- 
tenna for uhf and \hf. 3 -section 
nickel-plated steel dipole. High- 
impact polystyrene mahogany 



10-CIRCUIT TRANSISTOR LAB 
KIT, PR-70.J. 2-stage AM radio; 
photoelectronic relay; wireless 
broadcaster; code-practice oscil- 
lator; electronic switch; 2-stage 
aud io amplifier; capacitance- 
operated relay; electronic timer; 
voicf -operated relay; electronic 





K 






ON TOP OF SET 





case. Mounting hardware in- 
cluded — Radion Corp., 1130 W. 
Wisconsin Ave., Chicago, 111. 

CONVERSION KITS from metal 
to all-glass picture tube in older 
models of 21 -inch TV sets. No. 
C-6 rits Wells-Gaidner, Airline, 
Truetone, Firestone, Coronado 
and Arlington; No. C-7, Arvin 




and Silvertone; No. C-8, RCA 
27-inch sets; No. C-9, Crosley 
models.— Col man Tool & Ma- 
chine Co., Box No. 6001, Ama- 
rillo. Tex. 

VIDEO MONITORS. Model 
DVM, 14, 17 (illustrated) and 
21 inches. For closed-circuit TV, 
studios, labs and manufacturing. 
11 tubes and aluminized picture 
tube. Dc restorer circuit. Video 
response flat within 1 db up to 




10 mc. Composite video or sepa- 
rate sync and video input han- 
dles peak-to-peak voltage range 
from 0.25 to 5. Draws 110 watts 
from standard 105-130- volt 60- 
cycle power source. Operating 
temperatures from —10 to 50°C. 
— Blonder-Tongue Laboratories, 
Inc., y Ailing St., Newark 2, N.J. 

REPLACEMENT YOKES. 5 new 

yokes cover replacements in 
more than 150 G-E models and 
chassis without mechanical or 
electrical changes in set. MDF- 
83 for RLD-013; MDF-84 for 
RLD-025; MDF-85 for RLD-041 
and 045; MDF-86 for RLD-042 




and MDF-87 for RLD-052 and 
067 — Merit Coil & Transformer 
Corp., 4427 N. Clark St., Chi- 
cago 40, 111. 
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NEW DEVICES 

HIGH-FIDELITY AMPLIFIER, 

2300. Ruilt in preamplifier pro- 
vides inputs and oqualizat ion for 
playback from tape head or cer- 
amic cartridge as well as stand- 
ard hiph- and low-level magnetic 
cartridges. Power output 20 
watts at less than 0.3% har- 
monic distortion and 40 watts 
peak. 7 inputs (two for low mag- 
netic or tape heads). 8 outputs 




for 4, 8. lfi ohms and Hi-Z re- 
cording. 2 outputs for switching 
speakers. 2 ac outlets. 4-posi- 
tion input selector, 5-position 
equalization, 3-position speaker 
switches. Separate rumble and 
scratch filters. Continuously 
variable loudness control. Hell 
Sounds Systems, Inc.. 555 Mar- 
ion Rd.. Columbus, Ohio. 

PUBLIC- ADDRESS AMPLIFI- 
ER. Pfcx-Pak Line. 12 models. 
Constant-voltage output taps to 
help determine speaker-match- 
ing transformers. Special filters. 
Equalized phono input ac on no- 



sockets for low-impedance trans- 
formers. Anti-feedback control 
minimizes acoustical feedback. 
Built-in remote ^ain-control cir- 
cuit allows changes in gain from 
distances up to 2.000 feet. 3- 
position microphone, tuner or 
phonograph cartridge switch. — 
David Hogen Co., Inc., Forrest 
Ave. & Route 4, Paramus, X. J. 

ARM AM) PICKUP ASSEM- 
BLY, Fluxvalve-V ni poise, model 
194-1). Molded pickup and arm 
with single needlepoint bearing. 
Integral cartridge designed for 
high-compliance, low-dynamic- 
mass stylus inserts. Output at 
1,000 cycles with 10 cm /sec 
stylus velocity-15 mv. Flat fre- 
quency response from 20 to 
30,000 cycles. ^2 db. Length, 
11% inches. Mounting hole 8 
inches from turntable center. 




( Continued ) 

inch-diameter voice coils. 25- 
watt power rating. Dispersion 
of hiph-f requency sound over 
180° with twin diffusers. — • 



additional equipment. Gold, cop- 
per or stainless steel, Mark 
Simpson Manufacturing Co., 
Inc.. 32-28 49th St., Long Island 
City 3, X. Y. 

EXPERIMENTAL CARTRIDGE, 

model XP-2. Hand-constructed. 




■ 



I 



Barker Sales Co., 1)96-8 Edge- 
water Ave., Ridgefield, N. J. 

REAR-LOADING HORN, JUL 

Harknes*, model C40. For 
smaller rooms. Entirely con- 
tained and independent of room 
position. Extended range speak- 
ers. Lowboy enclosure under 24 
inches without legs, under 30 




dates all cartridges. Separate 
bass and treble controls. Plug-in 



Maximum height 3 inches above 
motor board. — Pickering & Co., 
301) Woods Ave.. Oceanside. N. Y. 

HOME INTERCOM, Masco 
Multi-Talk. For communications 
between rooms as well as master 
and remote stations. Also, music 
can be distributed to selected 
points by plugging in any radio, 
phonograph, recorder or record 
changer. Flush-mount or porta- 
ble radio can be installed as 



Moving-coil type. Bonded dia- 
mond stylus assembly. — Fair- 
child Recording Equipment, 
10-40 45th Ave., Long Island 
City 1, X. Y. 

CONCENTRIC LOUDSPEAK- 
ER, British Stentorian Duplex 
15. Pressure type high-frequency 
unit driven by lightweight dia- 
phragm through center pole of 
magnet forming a phase- 
matched horn. Audio range from 
20 to 20.000 cycles. Low- fre- 
quency resonance at 35 cps. Ad- 
justable curvilinear cambric low- 
frequency cone with mid- range 
stabilizers. Built-in elect rical 
crossover. Xon resonant die-cast 
frame. 16-pound Alcomax series 
magnet system for the two 2- 




inches with legs, nearly 38 
inches wide and 20 inches in 
depth. James K. Lansing 

Sound, Inc.. 2431) Fletcher Dr., 
Los Angeles 39. Calif. 

AM-FM TUNER, Theme It, T- 
1040. Armstrong circuit with 
dual double-tuned limiters and 
Foste r- See ley discri minator. 
Variable afc. Variable noise 
gate. Illuminated tuning meter. 
FM rumble filter. Superhetero- 
dyne AM with tuned -rf stage. 




NOW/! T<tke The " Headache " 0ut of TV Tr0uble {BRAND ^ 



IH 1 




SAVES TIME . . . 
MAKES YOU MORE VALUABLE! 

Now for the first time — a practical procedure for spotting the cause 
of trouble in any TV set — FAST! Overcomes the most difficult, most 
time-consuming TV trouble shooting problems. There's no guesswork! 
Quick, simple tests tell you in which of 5 TV set sections to fiml the 
cause of the trouble. Fool-proof Check Charts help you locate the exact 
trouble spot at once, from as many as 700 possibilities. Not a book for 
the "tinkerer" or home owner who tries to fix his own TV set — IT'S 
A HOOK WRITTEN FOR TV SERVICEMEN TO SAVE TIME AND 
MONEY. The hours and aggravation it can save you on a single 
servicing job more than pays for this amazing handbook. Helps you 
make more money as an expert speedy TV trouble-shooter! 

NEEDED BY EVERY TV SERVICEMAN 

"Pinpoint TV Troubles in 10 Minutes" is one of the most valuable ' 

"tools" you can carry on a servicing call. Amazingly practical. Over I 

300 spiral bound fast reference pages with 50 time-saving Check I 

Charts; dozens of important diagrams and tests; explanations of I 

circuits and designs. Fits easily into tool kit for handy on-the-job | 

reference. Prepared and guaranteed by the famous Coyne Electrical j 

School. Costs nothing to examine on Covne's liberal FREE TRIAL ■ 

offer. ■ 



'H0 




USE IT ON 7 DAYS FREE TRIAL! 

You must see this sensational new lianrlhook to believe how 
miH'h t i mv it run >aw you- -how it make* your da» moro 
productive and your work en-tier. Send no money, just the 
cotumn. We'll rush >otir copy to you on FltKK Tit I A L. 
Try It yourxelf. Then, after 7 days either send only $.l!*5 
plu* postage, or return the hook and owe nothing. Take 
advantage of Hit* no-rl^k onYr NOW! 



MAIL COUPON NOW! 



Educationol Book Publishing Division 
COYNE ELECTRICAL SCHOOL. Dept. 47-TP 
500 S. Paulino St.. Chicago 12. III. 

YES! Rush new TV trouble shooting handbook: "Pinpoint TV 
Troubles in 10 Minutes'* for 7 days FREE TRIAL per your offer. 



Name 



ELECTRICAL SCHOOL 



City 



Check here if you are enclosing $3.95. 
money back guarantee. 



!one State 

Wc pay Postage. 



7-day 



APRIL, 1957 
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NEW DEVICES 




10-kc whistle filter. Output ter- 
minates into a dual cathode fol- 
lower with adjustable level con- 
trol. — Harman Kardon, 520 
Main St., Westbury, L. I, 

FM TUNER KIT, Stock No. S3 
Y 751. Contemporary cabinet 
styling, printed circuitry, fly- 
wheel tuning and automatic fre- 
quency control. 2 output jacks. 
Sensitivity 10 fiv for 20-db 




quieting any point on FM band. 
7 tubes plus 6 x 4-inch rectifier. 
Illustrated instructions. — Allied 
Radio Corp., 100 N. Western 
Ave., Chicago 80, 111, 

GOLD CASCODE FM TUNER, 

model FH-90X. 2 meters for 



micro-accurate tuning. Dual dy- 
namic limiters. Full wide-band 
detector. Variable interstation 
noise eliminator. Full limiting 
on signals as low as 1 microvolt. 
Dual-triode, cascode-tuned rf 
stage, 4 if stages. Uniform re- 
sponse 20 to 20,000 cycles. Main, 
recorder and multiplex outputs. 
72- or 300-ohm balanced antenna 
inputs. 4 controls. 10 tubes plus 
4 matched germanium diodes. 
Special circuits for meter opera- 
tion. Shielded and shock- 
mounted chassis, 13 7/16 x 6% 
x 8% inches. 15 pounds, — Fisher 
Radio Corp., 21-21 44th Dr., 
Long Island City 1, N. Y. 

SPEAKERS, CA-12. 12-inch co- 
axial (illustrated). High flux 
density (woofer and tweeter 
12,000 and 8,500 gauss, respec- 
tively). Frequency range 40- 
14,000 cycles. Elliptical cone 
tweeter for wide dispersion. 
Complete L-C dividing network. 
IF-Ji, 12-inch woofer, for mul- 
tiple-speaker systems using sev- 
eral woofers or stereophonic 
systems. Features large Alnico 




(Continued ) 

Mfg. Co., 3602 Crenshaw Blvd., 
Los Angeles 16. Calif, 



venient finger loading. Special 
write-on surface indexing area 
on each side. — Reeves Sound- 
craft Corp., 10 E. 52d St., New 
York 22, N. Y. 

PROFESSIONAL TURNTABLE, 

model No. k5 for 33 V3 and 45 
rpm; Model No. 78 for 33 Vz and 



INTERNATIONAL MORSE 
CODE RECORDINGS. 7-inch 45 
rpm and 12- inch 78 rpm. Slow 







V magnet. — Sonotone Corp., 
Saw Mill River Rd., P. O. Box 
200, Elmsford, N. Y. 

TAPE REEL, Quick -thread. 5 
and 7 inches. Single operation 
loading because of slot at outer 
edge of reel where tape is in- 
serted and automatically guided 
to hub, Wide angle formed by 
spokes and hub permits con- 



78 rpm. 65-db rumble. Less than 
1/10 of 1% rms flutter and wow. 
Positive action - speed control 
lever. Belt-driven, heavyweight, 
nonmagnetic 12-inch turntable. 
Precision 4-pole constant speed 
magnetically shielded motor. 
Nonslip cork pad. — Components 
Corp., Denville, N. J. 

PRECISION TOOL, Strip-Ev- 
Clip. Strips and clips wires from 
14-26 gauge. 7-stop gauge ad- 
justs to wire size, quickly set 
with thumb, prevents nicking 
wire or clipping off strands. Jaw 
design permits use in cramped 
places. — Walsco Electronics 



and fast signals transmitted for 
duplication by student in 
"didah" language. Messages for 
decoding. Explanation of 
"didah" and its use. Instruc- 
tions for using Morse code with 
flashlight. — Uncle Sam Record- 
ings, 59 E. Van Buren St., Chi- 
cago 5, 111. 

TRANSISTOR CHECKER. 

model TC-1 Transistor Check. 




OFFICIAL 
ORDER BOOK 

far every TV- Radio 
service call 




QfflttiL ORDER WOK 



Triplicate forms serve 
as order form, invoice 
and office record with 
spaces for complete 
information on every 
job. Separate listings 
for receiving tubes, 
pix tube, parts, serial 
numbers, labor and tax charges, signatures, 
etc. 75c a book, $6.50 for dust-proof box 
of 10. 

„ . . and for customers prices on every 
replacement part, Dave Rice's 

OFFICIAL PRICING DIGEST 

listing over 60,000 items, $2.50 
In stock at your distributor, or write 




TREE? 

Don't be a crazy cat — 
come down and get a Merit 
exact replacement. Our engineering 
and production keep your parts 

jobber supplied with parts, 
superior to the original, 
that drop into place without 

mechanical or electrical fc^* 1 
change in set chassis. 




MERIT COIL AND TRANSFORMER CORP. 

4427 N, CLARK ST,. CHICAGO 40. ILLINOIS 




SENCORE 

Hand/ 36 " 

R-C 

Substitution Unit 




1 



Most 1 
Often * 

Needed 
Components & 

At YOUR // * 

Fingertips! 

3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 

Contain!: 

if 12—1 watt 10% rsttitor 

from 10 ohm* to S600 ohms 
ic 12 — Vi watt 10% rotiitof* 

from 1 OK ohms to 3.6 

megohms 

★ 10-600 volt capacitor! Completely isolated 

from 1 OO-mmf d. to .Smfd. 
T*r 1 — lOmfd., 430V Electrolytic 
if 1 — 40mfd„ 430V Electrolytic 
-A* for Shop, Lab, or outside service 
AVAIIABLE AT All PARTS 

DISTRIBUTORS! 




PRODUCTS 

Tejler 
Leakage 
Checker 
Filament 

'SERVICE 

INSTRUMENTS CORP. / J^'ofor 
171 OFFICIAL ID,, ADDISON, ILL. L* »"" Supply f 
I Cut OUt this ad now for further information. 




ELECTRONIC PUBLISHING CO. INC. 
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SpDONT REMOVE THAT 



PICTURE TUBE! 




SAVES SERVICEMEN 
TIME • MONEY • IRRITATION m 

"Nu Life'' Kinecure is a joy to servicemen. Saves time and 
effort pulling CR tubes. Solves the service problem when the 
customer will not permit the set to leave the house. Elimi- 
nates the need for a long haul back to town for the replace- 
ment of CR tube. It's easy for a trained technician to follow 
furnished diagrams. Locate and instantly correct 33 combi- 
nations of CR tube element shorts and opens. The "Nu Life" 
Kinecure is guaranteed to correct permanently open cathode, 
shorted control grid to cathode, shorted cathode to filament, 
and open control grid. It is a superior "boost" for low emission 
and slow heating, and is equally effective on any receiver in 
series, or parallel, or on electro-static focus CRT's. When the 
"Nu Life" Kinecure is installed on a picture tube, the life of the 
filament will be equally as long as if the same picture tube were 
equipped with a "Brightener". You can't go wrong with a 
"Nu Life" Kinecure; and your customer will be delighted when 
his set snaps back quickly without long and irritating "trouble 
shooting". Your jobber has Kinecure now. Get the full facts and 
complete technical explanation. Send coupon below. 

HERE'S HOW IT WORKS 

The "Nu Life" Kinecure can be quickly, easily, and permanently 
installed by a television technician. Merely follow diagrams 
(included with each unit) to place terminal strip jumpers in the 
proper lugs for a specific defect or combination of defects, and 
adjust the unit's control. Proper diagnosis is not an immediate 
problem because the "Nu Life" Kinecure cannot harm the pic- 
ture tube or the receiver even if the jumpers are placed incor- 
rectly. An experienced technician will immediately suspect symp- 
toms at first glance, and can use the elimination method to try 
suspected shorts or opens until the picture appears. To the scien- 
tific minded, the "Nu Life" Kinecure operates on the 1 /"mu" 
E.G. formulae to produce excellent picture quality. Try it. It 
works like a charm. Send coupon below for full information and 
technical data. Or ask your jobber. 



DEFECTS PERMANENTLY 

Permanently eliminates defects of; Open Cathode — 
Shorted Control Grid to Cathode — Shorted Cathode to 
Filament — Open Control Grid — and is a superior 
boost for low emission or slow heating — Any Combine* 
tion of Defects Combined with Extremely Low Emission — 
Any Combination of Defects Combined with Slow Heating 
— Open Cathode Combined with Shorted Control Grid 
to Cathode — Open Cathode Combined with Shorted 
Cathode to Filament. Overcomes a total of 33 different 
combinations of shorts and opens involving various combi- 
nations of tube defects. 



READ THIS UNUSUAL GUARANTEE 

The "Nu Life" Kinecure must do everything we say 
it will — or your money back — provided it is 
installed by any recognized television technician 
anywhere in the U.S., according to installation 
instructions. The "Nu Life" Kinecure can be used 
on series or parallel or electro-static focus CRT's. 
No harm is done to either CRT or receiver if 
"Nu Life" is erroneously wired in installation. 



FREE! 



GET FULL ILLUSTRATED DETAILS 



i 



CIRCUIT MANUFACTURING CO., INC. 

26 Rittenhouse Place, Ardmore, Pa. A 

Gentlemen: Please send me full illustrated details about 
the "Nu Life" Kinecure. 



YOUR NAME_ 



1 



COMPANY NAME. 



"Nu life" Kinecure is a Product of 

CIRCUIT MANUFACTURING CO., 

6211 Market Street, Phila., Pa. 

Sold only through television service dealers 
APRIL, 1957 



ADDRESS.. 



CITY- 



_ZONE STATE- 



INC. 



S 
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NOW. . . 

a 60 WATT 

high-fidelity 
Amplifier- 
Preamplifier Kit 
complete 
on one chassis 
for only 




model 19K 



NOW, for the first time, an integrated high-power 
amplifier package in kit form for the audio per- 
fectionist — complete with versatile preamplifier 
in one compact, high-styled unit — at a budget 
price! Only the most advanced high-fidelity cir- 
cuitry and the finest available components are 
used in this superb new Tech-Master Kit, which 
is unexcelled in performance by any available 
amplifier system, regardless of price. Undis- 
torted power output is guaranteed to be 60 watts 
at any frequency from 20 to 20,000 cps. Inter- 
modulation distortion is below 1% at 60 watts 
and below 0.25% at all ordinary listening levels. 
Reserve power is great enough to drive without 
distortion the new wide-range electro-static 
loudspeakers. The preamplifier provides com- 
pensation for all recording characteristics. 
Assembly is simple and foolproof — with easy-to- 
follow written instructions and picture diagrams 
to guide every step. No flimsy, hard-to-solder 
printed wiring boards! 

• Frequency response flat from 10 to 50,000 cps. 

• Special 10 lb. output transformer with tapped 
primary for 'Ultra Linear' connection 

• Direct interstage coupling 

• Output matching for 4, 8 or 16-ohm speakers 

• Hum level 65 db below rated output through 
magnetic cartridge input; 72 db below rated 
output through other inputs 

• Variable calibrated pickup load control 

• Equalizer positions for RIAA, AES, NAB, Orlg. 
LP, and 78's 

• Input Selector switch for Piezo cartridge. 
Tuner, TV Sound, and Tape 

• Cathode-follower tape recording take off 

• Low-distortion feedback type tone controls 
with concentric control knobs 

• Low silhouette cabinet combined with upright 
tube and transformer positions for optimum 
ventilation 

• Elegantly styled black and gold panel 

• Tube Complement: 12AX7 preamp. 12AU7 
tone, 6AN8 driver and phase spitter, 2-6550 
output, 5U4GB rectifier. Separate selenium 
rectifier for fixed bias. 

Dimensions: I41/4" wide x lCW deep x 5W high 

Model 19K Kit Net Price $79.95 

Cabinet .. 7.50 

At your local hi-fi dealer, or wr/tei 
•••••••••••••••a*** 

A PRODUCT OF 

TECH-MASTER CORPORATION 

75 Front St., Brooklyn 1,N. Y. 



KITS 



NEW DEVICES 

Can be used with vom scales in 
various ranges to test transis- 
tors in or out of set for current 
gain, leakage, opens or shorts 
and check crystal diodes for 
front - to - back current. Test 
leads, long-life batteries and de- 
tailed manual on transistor 
theory and testing. — Century 
Electronics Co., Inc., Ill Roose- 
velt Ave., Mineola, N, Y. 

HIGH-Q FERRITE - CORE 
CHORES. For networks and 
filters at frequencies from 50- 
1500 kc and resonant elements in 
if and rf circuits, 14 inductances 
from 150 to 1 mh. Q values 142 




at 240 kc and 182 at 460 kc for 
a \-fih choke. Coil form length 
% inch with 1 V^-inch pigtail 
leads. Diameters: 9/16 inch for 
10-mh to 7/32 inch for 150-mh 
choke. Fungus-proof varnish- 
Temperature- stable chokes with 
less than 600 PPM/°C maximum 
drift.— National Co., 61 Sher- 
man St,, Maiden 48, Mass. 

UPRIGHT- MOUNTING CA- 
PACITOR, Type P-156, Outer 
insulating sleeve adapts paper 
tubular for this use. Base de- 



(Continued ) 

signed to permit air circulation. 
Outside foil indicated by outer 
lead. Packaging includes Styro- 
foam pad, — Aerovox Corp., 740 
Belleville Ave., New Bedford, 
Mass. 

COMMUNICATIONS VIBRA- 
TOR, Imperial. For ambulances, 
taxicabs, police cars, fire and 
emergency equipment, 71210: 
self-rectifying, reversible syn- 
chronous mobile communications 
power supply. 70(111: self-recti- 
fying, reversible synchronous 
commercial-general -mobile com- 
munications power supply. 
70612: self-rectifying, reversible 
synchronous and for continuous- 
reception use in police cars and 
tax i cab s . 706 13: syn eh ro n 0 us 
with continuous transmitters; 
split reed; dual interrupter for 
police, ambulance, fire truck and 
taxicab receivers and 12-volt 





circuits. 40614: interrupter par- 
allel-contact type power supply 
for mobile equipment. — Vokar 
Corp., 7300 Huron River Dr., 
Dexter, Mich, 

ALIGNMENT TOOLS, Tele-A- 
Tui'ti. Automatically count and 
indicate turns made when re- 
setting slugs, trimmers, screws, 
etc. Tel-A-Tura No. 2586 is if 
aligner with one end fitting a 
No. 4 stud, the other a No. 6, 
Tel-A-Tnm No, 2587 an align- 
ment screwdriver with standard 
metal tip at one end and extra- 



ALL NEW 

BIGGER THAN EVER! 




LECTRIC COMPANY 



Mail Order Division . . . Dept. RE-4 

223 W, Madison St., Chicago 6, Illinois 
4736 W. Century Blvd., Inglewood, Calif. 




To efficiently couple any 
combination of 2 or 3 TV 
sets or FM receivers from 
antenna . . . of any type* 



4 



TRI SET COUPLER 
mum EUCTM1NICS 




ABSOLUTELY NO INTERACTION 

• less than 6 db insertion loss. 

* 40 to 50 db rejection ratio. 
Mode/ 7730 . . . Sole Price $5.45 

There is a Dynamic precision 
engineered Accessory or Serv* 
ice Aid for practically every 
problem! 

INSIST ON DYNAMIC ... THE BESTI 
Full Line Catalog on request. 



DYNAMIC ELECTRONICS- NEW YORK, INC. 

Far 4 »t Hilli, long Wand, M. Y. 
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NEW DEVICES 

narrow metal blade at other for 
small man openings. Tel-A-Turn 
Ko. (illustrated) double- 

ended hex aligner turns top 



(Continued ) 




and bottom slugs with one side 
for 0.100-inch hex slugs and 
the other for 0.125-inch slugs. — ■ 
Walsco Electronics Mfg. Co. 
3602 Crenshaw Blvd., Los An- 
geles 16, Calif. 

ALL-TRANSISTOR RADIO 
KIT, TR-6. 6 transistors. Diode 
detector. Push-pull output. 4- 
inch speaker. U-volt battery 
with 250-hour life in normal 




use. Power output 250 mw, with 
300 mw maximum. Instruction 
book contains step-by-step wir- 
ing instructions, 4 pictorial wir- 
ing diagrams and schematic. — ■ 
Arkay Radio Kits, Inc., 120 
Cedar St., New York, N. Y. 

RECTANGULAR PANEL IN- 
STRUMENTS, Wide-Vue Line. 
Open face design. Longer scale 
lengths. Custom-built 2M>-, 3 1 /*- 
and 4Vk-inch models with any 
practical ac or dc range. Special 




scales available. Standard mag- 
net type or self -shielded core- 
magnet meter movements. — 
Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, 111. 

ONE-CHASSIS RECEIVER, 500. 
Extreme sensitivity FM-AM 
tuner, audio control center and 
30- watt amplifier. Micro-accur- 
ate tuning meter. Full, wide- 




band FM detector. Amplifier has 
16 32,000-cycle response, han- 
dles up to 60-watt peaks. 4 in- 
puts including a separate tape 
playback preamplifier-equalizer. 
4-, 8-, 16-ohm and recorder out- 
puts. 7 controls, Fisher Radio 
Corp., 21-21 44th Dr., Long 
Island City 1, N, Y, 



All specifications given 
on these pages are from 
manufacturers' data. 





". . . and . . . and 
JENSEN NEEDLES, too?' 



Supreme 1957 TV Manual 



1957 



| I\leyj5ioiiJ 

Jvrrn-rtW information 




AMAZING BARGAIN 

The new 1957 TV manual is the 
scoop of the year. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only This 
super-value defies all competition. 
Other annual volumes at only $3 
each. Factory service material sim- 
plifies repairs. Includes all data 
needed for quicker TV servicing. 
Practically tells you how to find 
each fault and make the repair. 
More pages, more diagrams, more 
service data per dollar of cost. 



TELEVISION SERVICING COURSE 

Let this new course help you in TV servicing. 
Amazing bargain, complete, only $3. full price 
tor all lessons. Giant in size, mam moth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short-cuts. UHF, alignment facts, hints, C 
antenna problems, trouble-shooting, test * ■£ 
equipment, picture analysis. Special, only 



Companion RADIO COURSE, Introduction to TV 

Hero is your complete, radio training in 21 easy-to-follow lessons Covers r J%CA 
fundamentals, fault fiiicliiiK, Use ot test equipment. Everything in radio 
Introduction to TV, Self-test questions. New edition. Special only Mi"^™ 



Newest 




RADIO 
DIAGRAMS 



RADIO DIAGRAMS 

Here is your complete source of all 
needed RADIO diagrams and service data. 
Covers every t lung from the most recent 1957 
radios to pre-ivai old-timers: home radio*, 
auto sets, combinations, changers, FM, 
and portables. Sensational values. Only 
$2 lor most vohmios. Lvery manual has 
extra large schematics, all needed align- 
ment lacts, pails lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size, SVfexll inches, 
about I'm pages. See coupon at right for 
a complete list of these radio manuals.-* 



Supreme Publications 



COVERS ALL POPULAR SETS 

Here is your service data for faster, easier 
TV repairs. Lowest priced. Best by compari- 
son. Supreme TV manuals have all needed 
service material on every popular TV set. Help- 
ful, practical, factory-prepared data that will 
really make TV servicing and adjustment easy 
for you. Benefit and save with these amazing 
values in service manuals. Only S3 per large 
volume. The choice of wise servicemen. 

SIMPLIFIES TV REPAIRS 

These giant TV manuals have complete cir- 
cuits, needed alignment facts, curves, service 
hints, all factory production changes, voltage 
charts, waveforms, and double-page schematics. 
Here are your authentic service instructions to 
help you do expert work quicker; and priced at 
only $3 per large yearly manual. Repair any 
TV model ever made by having in your shop all 
11 volumes as listed in coupon. Your special 
price for all, only $30. Or try the new 1957 
TV manual to see what an amazing bargain you 
get for S3. Send no-risk trial coupon today. 




The repair of any tele- 
vision set is really -unjih 
tilth Supreme TV s«i\kt 
manuals. Kwry *<'t i- Jut 
ered In a practical maimei 
that will simplify tin ihl ■ 
shooting and repair. This )■ 
rhe help ymi nci>d ti> t ■ r i ■ ] 
toughest faults in a jift\. 
Earn W TV \oliun. ( . \. i* 
a whole year of senie. mi 
terial. Nov Television Serv- 
icing Course will aid you 
in learning TV, ]'„• ■„'i>< . 
buy Supreme Mammals mil} 
once each ueiir instead ot 
spending dollats «vei> |/<f7. 



NO-RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL 



Radio Servicing Manuals 

□ 1937 Radio Manual, $2.50 

□ 1956 Radio Manual. $2.50 

□ l955RadioManual,only$2 
( These annual 
1 RA0I0 volumes 
\ specially priced 

hir: $2.50 

THIS GROUP 
ONLY 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J Name: . 

□ 1926-1938 Manual, $2.50 I 

□ Radio and TV Master Index, 25< | Address: 




Rush today TV manuals checked [x] oelow jtwI 
Radio manuals at left. Satisfaction Kiinrniite^tjj 

□ AVw 1957 Television Servicing Manual, only. .S3. 

□ 1956 Television Manual, S3. □ Early 1955 TV, S3. 

□ Additional 1955 TV, $3. □ 1954 TV Manual, $3. 

□ 1953 Television Manual. $3. □ 1952 TV, $3. 

□ 1951 Television Manual, $3. □ 1950 TV, S3. 

□ 1949 TV Manual, $3. □ 1948 TV Manual, S3. 

□ .Wit Television Servicing Course, complete. . . .S3. 

□ Companion Radio Course (all 21 lessons) . S2.5D 

D I am enclosing $ Send postpaid. 

□ Send C.O.D. 1 am enclosing $ deposit. 
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DYNAKIT 



MARK 11 



50 WATT POWER 
AMPLIFIER KIT* 




A premium kit for the audio perfectionist, 
tlif I >y mi kit sounds better because it is 
<lpsi£ii»>i! for outstanding transient re- 
sponse and stability, for high power at 
low distortion, and for complete and ac- 
curate reproducibility. The improvement 
over conventional circuits is immediately 
apparent to the discriminating listener. 
The Pynakit combines unequalled quality 
with economy and simplicity. It features 
the finest of parts, like the superb Dynaco 
A-430 output transformer. At the same 
time Construction is greatly simplified by 
the Dynaco pre-;issembled printed circuit 
unit which includes the major portion of 
the wiring. 




This printed circuit assembly guarantees 
that the Hynakit's outstanding specifica- 
tions will be met by every constructor. 
The I'ynnklt can be wired in less than 
three hours, and its low price means that 
everybody can now afford to have the best 

Specifications : 
Power Output: 50 watts continuous rating, 
100 watts peak. Distortion: under VJc at 
50 w?ifts, less than V/c harmonic distortion 
at any frequency 20 cps to 20 kc within 1 
db of maximum. Response: Plus or minus 
.5 db ft cps to GO kc. Plus or minus .1 db 
20 ens to 20 kc. Square Wave Response: 
Essentially undistorted 20 cps to 20 kc. 
Sensitivity : 1.5 volts in for 50 watts out. 
Damping Factor: 15. Output Impedances: 
8 and 16 ohms. Tubes: 6CA7/KL.-34 (2) 
(fCVTiO'fl can also be used) 6AN8, 5U4<JB. 
Size: l>" x 0" X 6%" high. 

Dynakit Mark II 

$ 69" 

Slightly higher in West 

Complete including 

• Punched Chassis • Protective Cover 

• Transformers * Tubes and all parts 

• Factory Wired Printed Circuit Assembly 

• Complete step-by-step construction data 

and pictorial diagrams. 

Available through leading Audio and 
Electronic Parts Distributors 

♦Pat. Pending 

DYNA COMPANY 

DEPT. RE, 5142 MASTER ST. 
PHILADELPHIA 31. PA. 
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conductors 




This month's new tubes of particular 
interest to the radio-TV service techni- 
cian are two new 110° magnetically de- 
flected kinescopes and several tubes 
with controlled-warmup heaters. 

I 10° picture tubes 

The RCA 17BZP4 is a glass rectangu- 
lar type with a 16 9/lG-inch diagonal; 
overall length is 12 9/16 inches and 
weight 10 pounds. Thus, this 110 tube 
is approximately 3 inches shorter and 
5 pounds lighter than comparative 17- 
inch 90 types. It has a IVg-inch diam- 
eter neck and features the new gun 
structure used in the 21 CEP4 an- 
nounced in the January issue. 




The 17BZP4 is a low-voltage electro- 
static-focus and magnetic-deflection 
type. It has a spherical filterglass face- 
plate, an aluminized screen 14\ x 11- 
11/ 1G inches with slightly curved sides 



and rounded corners, and a minimum 
projected screen area of 154 square 
inches. In addition, the 17BZP4 has an 
external conductive bulb coating which 
with the internal conductive coating 
forms a supplementary filter capacitor. 

Sylvania's new 110° tube is the 
17BVP4, It has a lV 8 -inch neck and 
electrostatic focus. It is a glass rectan- 
gular type with gray faceplate and 
13 X A -inch overall length. It uses a sin- 
gle-field ion-trap magnet and high volt- 
age up to 17.6 kv. 

I -inch scope tubes 

The RCA 1EP2 and 1EP11 are com- 
panions to the 1EP1 flat-faced 1 % -inch- 
diameter cathode-ray tube announced 
in this column in the July, 1956, issue. 
The 1EP2 has a long-persistence screen, 
used where a temporary record of the 
trace is desired. The 1EP11 has a short- 
persistence screen intended for use 
where the trace is to be photographed. 
Except for the minimum ultor voltages, 
electrical characteristics are the same 
for the three types. Lowest usable ultor 
voltage is 750 for the 1EP2 and 1EP11 
and 500 for the 1EP1. 

Controlled-warmup tubes 

This month's additions to the ever- 
growing list of tubes with heater char- 
acteristics designed for use in series- 
string circuits are the Sylvania 
6AM8-A, 6AT8-A, 9CL8, 9U8-A, 6BY8 
and the RCA 5CZ5. The 6AM8-A and 
6AT8-A have 450-ma heaters and are 
series-string versions of the 6AM8 and 
6AT8. The 9CL8 and 9U8 are 300-ma, 
series-string versions of the 6CL8 — dis- 
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Left — Typical voltage supply and operating controls for scope with 1EP- 
type tube; right— base diagrams for 5636, 1EP1, -2, -3, 17BZP4. 
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OPPORTUNITY ADLETS 

Rates — \5c per word (including name, address and 
initials) Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount. 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
June issue must reach us before April 15. 1957 

RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 



HIOH- FIDELITY SPKAKEIiS RKPAIHKD. A-MTBITK 
Speaker Service. 70 Vesey St., New York 7. N.Y. 
liA 7-2580. 



CASH PAID! Sell your surplus electronic tubes. Want 
uniLsed. clean transmitting, .special piupose. receiving, 
TV types, magnetrons, klystrons, broadcast, etc. Also 
want military <!t commercial lab test and communications 
gear. We swap too. for tubes or choice equipment. Send 
specific details in tlrst letter. For a fair deal write, wire 
or telephone: BAKKV, 512 I'.ioadwav. New Voile 12 
N.Y. WAlker 5-7000. 



UKATII and Dvnakits custom built. Reasonable prices. 
Catalog 25c. refundable. HKDNAK IJLECTKOMC SERV- 
ICES . 24 Sickle s Street. New York 40. N. V. 
"BACK issues magazines, reasonable. HOOKs, 1)50 i o- 
lumbu.s Ave. New York, N.Y." 

ItUY GOVERNMENT S VJX 1 *LUS— Walkie-Talki es ; 
Radio-TV Eb'chonie ; Tian-eeivei ; Te.i Ivjuipnien : 
Oscilloscope; Radar; Voltmeters Fraction of Army 
costs — buy Direct from U.S. Coveri uncut Depots — List tt 
Procedur e $ L 1UIOD Y\_ B ox 8-RER, a mmyside 4. N . Y . 
'.000 item- 



.iterature. CAlt- 



BUY Wholesale 1,387.000 items. Free 
T EU, I'.o.x (>011 -RKM. Chicago 80. ill. 
20 50% DISCOUNTS on Hi-Fi. tape recorders, tape, ac- 
cessoiies, photographic equipment, individual uuotations 
only. No catalogs. CLASSUIKD CAMERA. 2:575-R 

Fast 05 St.. Brooklyn ?,4, N.Y. 

WANTED: Electronics men to qualify for Engineering 
Degree equivalence by comprehensive examination. No 
courses. Excellent employment opportunities waiting. 
( 'RA M WE LE I X STIT1 TK, UF-7 , Adams, Mass. 
"RULE OTIIERS WITH THOUGHTS" No promises. 
But satisfaction or refund. $2. DKLALAIl WISDOM, 
840- So Sunnyside. Chicago 40, 111. 

DIAGRAMS roil UKI'AlUINt; RADIOS $1. Television 
$2. (.live make. Model. DIAGRAM SERVICE. Box 072- 

Ui:. Hartford 1. Conn. 

All Types of Electronic Devises Constructed. Kits Wired. 
BLFCTIIQXIC SER VICE ENGlNEEItS . Poteau. Okla. 
FOR SALE "TESTT'R OWN" Radio atid TV tube test- 
ers. Total investment in tester, all accessories, and tubes 
$400. These units in drug and food stores net 12% 
per month. Can finance with small down payment. If 
really interested in complete details, call: John l'oier- 
JOrdun 3-2700. GKNKRAL KLCCTROMC RFSEARUI 
P.O. Box 04 For ;t At k inson. Wis. 

ALL MARKS OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZELTON INSTRU- 
MENT Co., 128 Liberty Street . New York. N.Y. 

SRLF- ADHESIVE " MOISTURE -Tt ESI ST ANT" " tape 
labels. Stick on every set serviced, customer's phonebook, 
etc. Use as business card. 500 labels including dispensers, 
only $5.05; l.(MM), $9.25. HOLLYWOOD TAPE PRINT 
INC. Santa Fe, N.M. 

COMPLETE Television Sets $11.95. JONES TV, 1115 
Rambler. Potisfown, Pa. 

RECORDERS. Hi-Fi. Tapes. Wholesale prices. Catalogue 
KARSTAN. 215 East 88 th St .. New York 28^ N.Y. 
DISGUSTED ol ' III " HI-FI Prices? Cnnsuaf Discounts 
on all your High Fidelity requirements. Writ* now KEY 
ELECTRONICS CO. 1 20 Libert y St., New Yor k 6. N.Y. 
W A NTE D : A N / A Pit 4 ,~ other. "APR.", "T8-". "IE"~ 
ARC-1. ARC-3, ART-13, BC-34S. etc. Microwave Euulp- 
ment. Everything Surplus. Special tube*. 'r>c Manuals, 
Lab Quality Equipment. Meters. Fast Action, Fair Treat- 
ment. Top Dol ar! LITTELL. Fairhill, Box 20, Davion <>, 
Ohio. 




"NEW l'LAN: EXCELLENT opportunity tor experiment*! 
engineers. Good negative plans for 2 sorely needed elec- 
tronic application devices. Send $5 for schematic planning 
servic es." McMCLLEN, B ox flOOOG. Lester^ I 'a, 

WATCH and clock repairing books, tools. Free Catalog. 
NORTH AMERICAN. 2322-R Milwaukee. Chicago 47, 
111. 



DIAMOND NEEDLES $8.95 by having us retip vour 
sapphire with finest diamond. Send needle onlv. PACK- 
ARD RADI O. 07 Littlefield St.. p awt ueket, R. I. 

PROFESSIONAL Electronic Piojects Organs. Timers, 
Intercoms, Counters, eic. $1 each. List Free. PARKS. 
Box 0 1 0 R ed wood City. Calif. 

WANT A VERY LOW RESONANCE SPEAKER? A«k 
your dealer to demonstrate the RACON "hi -compliance", 
floating cone, foam -suspension loudspeaker, or write for 
literature and prices to RACON ELECTRIC CO.. 1261 
Broadway, New York 1. N._ Y. 

LONG PLAYING RECORDS 20 to 50% Discount Brand- 
New Factory Fresh Unplayed — All Labels— Send 20c for 
catalogue to R R< OliD SALES, 11 10 Winbern. Houston -1. 
Tex. 



LEARN WHILE ASLEEP! Details, complete instructions 
$2. Satisfaction guaranteed. RESEARCH ASSOCIATION. 
P.O. Box 01II-M. Minahn. Xeltr. 

Patents. Copyrights. SANDERS. Registered Patent At- 
torney. r,4::0 Evan s. Chicago 3 7. 111. 

SELL TOUR WAY TO WEALTH! WANTED: Surplus 
military and commercial air-craft electronics: ARN-7. 
ARC-3, 51R-3. APN-f), BC-34.H. RTA-1B. BC-788. 1-152, 
L-5, MN-53, 18S-4. BC-B10. CW-3. test equipment and 
ALL VACUUM TUBES. Top prices paid! P 0 r fattest 
checks— sell to REX! P E. SANETT. W0REX. 1524 S. 
E dris Dr., Los Angeles 35. Calif. Ph one: REpub lie 5 0215 

FREE Monthly Hi Fi Bulletin. Write for quotation on 
any components. SOUND R ErRODUCTI ON INC. 34 
N ew St.. Newar k. N.J. Mitchell 2 0*1 0. 

WANTED: ART 13. ARC3. ARC! P.C7SS. and other 
Military Surplus JAMES S. SP1VEY INC., 4!«>S 
Ha mpden Lane. Bethesda. Md. 

DIAGRAMS! Repair Information! Radios — Amplifiers- 
recorders $1. Televisions $1.50. Give make, model, chas- 
sis. TV MI1.TIE, Box 101EA. Hicksville, N.Y. 

PROTECT inventions without patents or copyright.. 
TECHNICAL SERVICES. Woodclitt Station 282, North 
Iter gen, N.J. 



555AVOM 



YOU NEED THESE FEATURES: 



Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 



The 555A Measures: AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 

43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 4 % " long 

Metal Case with Die Cast Bezel 6 Vs "x4 % "x2 Vs " 

Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 



Complete with Probes and* JARfl 
Batteries at your Parts Distributor 
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LAST CALL 

Only A Few Left 

SUPER DE LUXE 

31-TUBE 
#630 TV CHASSIS 

#630 Super Deluxe 31-Tube TV Kit 121") 

SET of PARTS & TUBES 
LIFE-SIZE Instructions (less CRT) 




Lowest 
Competitors 
Price $169.50 



Our 
SALE 
Price 



99 



STANDARD CASCODE TUNER^ 



f For better all around performance 
Complete with tubes :in<i Brooks CASCODE 
MANUAL with step-by-step instructions and 

l all extra parts needed. 



^#630 ? TECHMASTER^ 

COMPLETE 1957 LINE AT SPECIAL PRICES 
Catalog mailed on request 

TV FRONT PANEL ASSEMBLY 

For 

TV Wall Installation 
TV Cabinet-Building 

Complete as pictured 

I ncluding 
Mask, Safety Glass. Decals. 
Knob panel blank, or drilled 
on receipt of your template. 
Step - By- Step I nstructions 

Mahogany, Walnut or 
Blond at no extra cost. 

$1 7.45 

25"W x 2G"H • • • ■ / 

Of 27" 28'/2"W x 30" H • • • 5 22- 97 




, — WESTINGHOUSE OR CBS PICTURE TUBES — 

BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 

ir**ir" s 22 66 |21' ^r° J 32 21 24 .^ $ 48" 27W74 



1.31 



CUSTOM-BUILT CABINETS I FACTORY s YOU 



3 LEADING STYLES in Mahogany 

or walnut thluiitl ]or> extra) • Hearly 
drilled tor any j* TV chassis and rut 

out for any 17" or 21" picture tube at no 
extras In price • Also supplied with un- 
d'ril'ed knob paruM for anv other TV set 
• KVKHYTHING NKCKSS.AItY for an easv 
ii.'i.ect chassis and CUT assembly is in- 
cluded • Kach cabinet is delivered complete 
a« pictured with mask. safety glass, 
mounting brackets. backboard. backcup. 
hardware and instructions • Kach cabinet 
js shipped In an air cushioned carton from 
FACTORY to YOU! 



WESTCHESTER 



.70 



MANHATTAN 



$53 43 



GEM $35-91 




GEM 

also 
available 
for 

24" or 27" 
picture tube 

$59-54 



H-26" W-25" D-22" 



H-40" W-25" 



MAN- 
HATTAN 

also 
available 
for 

24" or 27" 
Picture tube 

$79.22 
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TV CONVERSION KIT 

Convert any Size, any Make TV RECEIVER 
to operate the 21" or ANY 70° PICTURE TUBE. 

BASIC TV CONVERSION KIT— Matched SET 
70° YOKE & FLYBACK TRANSFORMER (A 79 

CONVERSION MANUAL Instruction Diagrams 

COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 70° COSINE DEFLECTION 
YOKE and TODD HV FLYBACK TRANSFORMER, 
FOCAL "ZER, 20KV FILTER, DRIVE TRIMMER, 
LINEARITY COIL, CONDENSERS, RESISTORS. 



Your 
Price.. 



List Price $33.50 



^27" TV CONVERSION KIT ^ 

/ Convert any Size, any Make TV RECEIVER \ 
to operate the 27" or ANY 90° PICTURE TUBE. 



TV CRYSTAL-CLEAR LUCITE MASKS 

Framed in Rich Gold leaf Finish 
Tube Size Overall Dimensions 

17"— Rectangular 1 3ft" x 16ft" $ 4.56 

21"— Rectangular 16ft" x 21ft" 6.92 

24**— Rectangular 20ft" x 25%" 11.84 

27'*— Rectangular 20ft" x 26" 12.88 

i_ On 17" and 21" specify type number of CRT used _^ 



BASIC TV CONVERSION KIT— Matched SET 
90° YOKE & FLYBACK TRANSFORMER \ 

CONVERSION MANUAL Instructions Diagrarr 



COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 90 COSINE DEFLECTION 
YOKE and TODD 18kv FLYBACK TRANSFORMER, 
30KV FILTER, 6AX4 TUBE, YOKE BRACKETS, 
WSDTH CONTROL, CONDENSERS, RESISTORS. 



Your 
Price.. 



$ 15 .98 



List Price $39.75 



r 



TV PLASTIC OPEN MASKS -v 

Used In conjunction with safety glass 

17"— Rectangular 15%" x 18ft" $1.49 

21'*— Rectangular 18" x 22ft" 2.38 

24'*— Rectangular 21" x 26" 4.93 

27"— Rectangular 21" x 26" 4.93 

On 17" and 21" specify type number of CRT used 

TV SAFETY GLASS in HANDY SIZES 



CIVSA 
16" x 20" 
16" x 22" 
•A* 



$2.94 I •18" x 22ft 
3.97 I '21" x 26". 

Available In new tinted grey 50c extra 



.$5.16 | 
. 5.87 I 

" J 



...ounting TV sets flush with wal I 
^ extending into garage, closet or wall recess included.^ 

AGC KIT complete w/6AU6 & Instructions $4.59 

UNIVERSAL CRT MOUNTING BRACKETS 6.97 

FLYBACK TRANSFORMER RCA-type #2IITI.. 3.69 

FLYBACK TRANS. RCA-type 2IIT5 4.98 

FLYBACK TRANS. RCA-type 2MT5 w/AGC. 6.74 

FLYBACK TRANS. RCA-type 2I8TI 6.96 

FLYBACK TRANS. 70° Universal, any TV 4.86 

FLYBACK TRANS. 90° Universal, any TV 5.24 

DEFLECTION YOKE 70° Universal, wired 4.92 

DEFLECTION YOKE 90° Universal, wired 5.24 

POWER TRANS. RCA #201 T6 for #630 14.97 

VERTICAL OUTPUT TRANS. 10 to I ratio 2.69 

FOCUS COILS 247, 360, 470, 1000, 4000L\..ea. 1.97 

SYNCHRO-LOC COIL RCA-type #208T8 1.49 

SYNCHRO-GUIDE COIL RCA-type #205RI 1.00 

RATIO DET. COIL 4.5mc for most TV Sets 1.00 

STANDARD COIL take-off #XM752 1.00 

PIC. & SOUND CONTROL I0K-Imeg w/switch.. 1.14 

FOCUS CONTROL wirewound 1500 ohms 4 watts .98 

8" PM SPEAKER finest alnico #5 magnet 2.19 

12" PM SPEAKER finest alnico #5 magnet 4.67 



BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. 



NEW TUBES & SEMICONDUCTORS 

( Continued) 

cussed in the October, 1956, issue — and 
6U8, respectively. The 6BY8 is a mini- 
ature high-perveance diode and sharp- 
cutoff pentode designed for amplifier- 
limiter and detector service. The diode 
section is similar electrically to a 6AL5 
and the pentode half resembles a 6AU6. 
The 5CZ5 is a 4.7-volt 600-ma equiva- 
lent of the 6CZ5 described in the Janu- 
ary issue. 

TV camera tube 

The new RCA 6849 image orthicon 
is designed for TV cameras with indus- 
trial and scientific applications where 
light levels are extremely low. When 
used with a low-noise amplifier chain, 
it will produce usable video information 
with illumination on the photocathode 
as low as .00001 foot-candle. 




The 6849 uses magnetic deflection 
and focus. Maximum bulb diameter is 
3 inches and length is 15-3/16 inches. 

Special-application types 

The RCA 6887 is the first seven-pin 
miniature twin diode designed espe- 
cially for switching circuits in com- 
pact, medium-speed electronic comput- 
ers. Featuring a pure-tungsten 6.3-volt 
200-ma heater, small size — only 1% 
inches overall length — and high depend- 
ability, this type operates with about 
one-third less heater power than con- 
ventional twin diodes. 

Other design features include a ca- 
thode made of a special alloy to mini- 
mize cathode interface and interlectrode 
leakage to maintain emission capabili- 
ties even after long standby periods, 
separate cathodes with individual pin 
connections and an internal shield to 
minimize coupling between stages. Base- 
pin connections and envelope size and 
shape are the same as they are for 
the 6AL5. 

RCA 5636 

A premium subminiature sharp-cutoff 
pentode intended for military and criti- 
cal industrial service in gated and gain- 
controlled amplifiers, delay circuits and 
as mixers at frequencies up to 400 mc, 
the 5636 is rated for service at altitudes 
to 60,000 feet without pressurized equip- 
ment. It uses l^-l^-inch flexible 
leads. Base diagram appears on page 
116. 

The 5636 features two separate con- 
trol grids each with a sharp-cutoff 
characteristic. Its cathode has two 
lead terminals to facilitate isolation 
of input and output circuits. Heater 
voltage is 6.3 at 150 ma. Absolute max- 
imum operating voltages and currents 
(up to 60,000 feet) are: plate 165 volts 
at 11 ma, screen 155 volts at 7 ma, con- 
trol grid 0 to ^55 volts ; suppressor 
grid —1 to +55 volts, plate dissipation 
1.1 watts. END 
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Iff it's worth Engineers' time 



It's worth Engineered Cable 




Belden 1 

microphone 



Whatever the installation, 
whatever the requirements, 
there is an accurately 
rated Belden Microphone 
Cable built for the job. 





Belden 

Wl RE MAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 

IOOI WIRES FOR EVERY ELECTRONIC NEED 



APRIL, I 957 
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"all-in-one" 
HIGH FIDELITY 






Technicians' 



HF-42 



$199 50 

slightly higher 
West of Rockies 



Alt Components in One Handsome En- 
closure finished in burnished brass and 
contrasting burgundy trim. The perfect 
unit for open shelf or table top use. 

• FM-AM Tuner with New Beacon 
Tuning 

• Phono & Tape Head Preamp 

• 20-Watt Amplifier 

Ready to plug-in and use with any 
speaker system 

' PILOT RADIO CORP. 

Dpt.MD-4, 37-06 36th St., LLC. 1, N.Y. 
Please send complete details about the 
HF-42. 

NAME 

ADDRESS 

CITY ZONE STATE 
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MIDWEST ELECTRONICS FAIR 

The first Midwest Electronic Service 
Fair will be held in Indianapolis, Indi- 
ana, April 12, 13 and 14, 1957, at the 
Antlers Hotel. 

Service technicians from the five Mid- 
western states will attend the three- 
day show which will include exhibits, 
clinic lectures and a panel discussion by 
leaders in the industry. Acceptances 
for clinic discussions and speaking as- 
signments have already been received 
from Westinghouse, Sylvania, Magna- 
vox, Technical Appliance Corp., Howard 
Sams Co. and several other nationally 
recognized organizations. 

The fair is sponsored by the Indiana 
Electronic Service Association whose 
membership includes service technicians 
from throughout Indiana. More than 
1,000 technicians are expected to attend. 
Similar fairs have been held in New 
York and Texas; this is the first of its 
kind in the Midwest. 

OPPOSE ILLINOIS LICENSING 

Proposed legislation to license radio 
and television service technicians was 
discussed at a special meeting of the 
Associated Radio & Television service- 
men, Illinois. (ARTS) 

The ARTS membership decided to 
set up a committee that would handle 
all details of actively and aggressively 
opposing this legislation when it is 
brought before the public. Members of 
the committee are Harold Mueschen, 
chairman, Clifford Anderson, Anthony 
Bauman and Anthony Mallin. 

STAN MYERS PASSES 

Stanley W. Myers, veteran radio and 
television technician of the Philadelphia 
area, died recently after a brief illness. 
Mr. Myers established his first business 
in Philadelphia in 1926 and up to the 
time of his death continued to operate 
the repair shop that bore his name. 
He was the treasurer of the Philadel- 
phia Radio Servicemen's Association 
(PRSMA) as well as editor and busi- 
ness manager of the PRSMA paper, 
and had been active in the affairs of 
the organization for many years. 

CAPTIVE TECHNICIANS? 

Independent service shops are losing 
trained and skilled help as a result of 
raids by factory service shops set up 
by General Electric, RCA and others, 
according to reports from a recent 
meeting of the Lackawanna Radio & 



TV Service Association. Commenting 
on these "talent raids," Dave Krantz, 
vice president of the Pennsylvania 
State Federation, called for action to 
combat loss of technicians and business 
to the captive service organizations and 
for increased support for the smaller 
service technicians and shop owners. 

The meeting, called mainly to discuss 
captive service, is the first of a series 
of local meetings in which the Federa- 
tion of Radio-TV Service Men's As- 
sociations of Pennsylvania will take 
part. 

RE WASHES SOLD WIDELY? 

Testimony before the Bronx County, 
N.Y., Grand Jury indicates that "re- 
juvenated" and rebranded tubes may 
have a national distribution. Whether 
a system by which fake tubes were dis- 
tributed to a network of dealers, was 
meant or whether national retail dis- 
tribution from disreputable mail-order 
houses chiefly in the New York metro- 
politan area was implied, was not en- 
tirely clear from the testimony. 

The investigation began with the 
arrest of Stanley Seltzer of the Bronx 
some time ago. He was charged with 
selling reprocessed tubes on which new 
warranty dates had been stamped. It 
was suspected that the tubes were 
factory rejects or worn-out ones col- 
lected from the junkboxes of TV service 
shops. 

UTICA HAS NEW OFFICERS 

The Mohawk Valley Radio-Television 
Technicians Guild (Utica, N.Y.) elected 
Frank Kurowski president; John Duga, 
vice president; Thomas Salisbury, sec- 
retary, and Edwin Buck treasurer at a 
recent meeting. John DeFrees, Frank 
Peters and Robert Weber were elected 
directors for one year. 

SERVICE INDUSTRY 
TELERAMA 

The council of Radio & Television 
Service Associations of Philadelphia 
and the Delaware Valley is sponsoring 
a weekend at the Ritz Carlton Hotel, 
in Atlantic City on April 12, 13 and 14. 

H. Gordon Delaney, president of 
Allied Technicians of New Jersey and 
chairman of the reservations committee, 
reports considerable interest in the 
program has been aroused in many 
service associations throughout the 
country. 

Plans for Telerama include pre- 
sentations of new electronic products 

RADIO-ELECTRONICS 



www.americanradiohistorv.com 



TECHNICIANS' NEWS 

the service industry will maintain, an 
arcade of manufacturers' exhibits, busi- 
ness and technical discussions, confer- 
ences between association leaders, a 
floor show and an industry dinner. 

The council has five active associa- 
tions and another New Jersey group is 
expected as a new member. The present 
active members are: Allied Technicians, 
New Jersey; TV Service Dealers As- 
sociation and Northeast TV Service 
Dealers, Philadelphia; TV Service Deal- 
ers Association Delaware County, Pa., 
and Philadelphia Radio Servicemen's 
Association. 

Reservations can be made by writing 
to Electronic Service Industry Tel- 
erama, 628 Lewis Tower, Philadelphia 
2, Pa. 

LICENSING ENDORSED 

Licensing* of Television repairmen 
has been endorsed in principle by the 
Radio & Television Guild of Long- 
Island, New York, at a regularly sched- 
uled meeting. 

The guild, however, is withholding 
full support pending approval of three 
points TV repairmen consider essential 
for effective licensing. These are: First, 
that the television service industry be 
assured of full representation in the 
preparation of any licensing bill within 
the state of New York. Second, that an 
active member of the television service 




Chris Stratigos (left), president of the 
Long Island Radio & TV Guild, confers 
with vice president and Guild \ew$ edi- 
tor Ralph Milne, and last year's presi- 
dent Murray Barlowe on plans for the 
coming year, including a bigger and 
better Long Island Electronics Fair. 

industry be a part of any permanent 
commission that might be established 
to supervise licensing. Last, that, before 
any local licensing bill is passed, an at- 
tempt be made to obtain state- or at 
least county-wide licensing. 

Christopher Stratigos, president of 
the guild, expressed his confidence in 
the vast majority of Television repair- 
men. He stated, "Members of the guild 
already abide by a strict code of ethics 
and most nonmember technicians in the 
service field have their own high 
standards." 



( Continued) 

Stratigos and the guild feel the pur- 
pose of licensing is to eliminate the 
repairman with marginal qualifications 
and equipment who practices his trade 
at the expense of the public. 

NEW ARTSD PESIDENT 

The Associated Radio-Television 
Dealers of Columbus, Ohio, elected Jack 
Voigt as their new president. Following 
up a long-standing custom, the new 
president was presented with a birth- 
day cake, in celebration of the 13th 
birthday of ARTSD, by the retiring- 
president Jim Cumbow. 

The association is preparing to 
discuss what should be done about the 
"test-it-yourself" tube testers which are 
causing losses in sales to many mem- 
bers of the association. 

SECOND-HAND DEALERS? 

Summonses were issued to a number 
of Bronx, N.Y., television dealers, 
charging that they were accepting TV 
trade-ins without first obtaining second- 
hand dealer licenses. At least one of the 
merchants stated that he had been 
accepting trade-ins for the last 25 
years, first radios and later TV's, and 
had never been asked for a license 
before. 

The reaction of another was "What 
do they think we are? Hockshops or 
something?" END 



et This Valuable Book 




Just For ixomMnS GOYNt'S New Set 



Yes, you get this big, brand new book, "150 
Radio-Television Picture Patterns and Diagrams 
Explained", absolutely FREE' Just off the press. 
Gives complete 11 x 22" Schematic Diagrams on 
leading: models Radio and TV Sets. Easy-to-read, 
large 8V2 x 11" pages, with full instructions on how to use 
the diagrams. A '"must" in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne's new 7-book 
set, "Applied Practical Radio-Television"! 

At Last! Money-Making "Know-How" 
on Transistors, Color TV and Servicing 

Coyne's great 7-volume set pives you all the answers to servicing 
problems— quickly ! For basic "know-how" that's easy to under- 
stand you'll find everything you want in Volumes 1 to 5 on over 
!)00O practical facts and data. Every step from fundamentals to 
installing, servicing and trouble-shooting all types of radio and 
TV sets. So up-to-date it covers COLOR TV. UHF and the latest on 
TRANSISTORS. All this plus Volume 6 — NEW Covne TECHNICAL 
DICTIONARY with over 4000 definitions of the latest terms, 
symbols and abbreviations in radio-TV, electronics and electricity. 

EXTRA! 900-Page Television Cyclopedia Included 

And then, for speedy on-the-job use, you gt>t volume 7 — the famous 
Cnyne T ELK VISION CYCLOPEDIA. It answers today's television 
problems on servicing, alignment, installation, etc. In easy-to-find 
A^C order, cross-indexed. Use this 7-volume TV-RADIO LIBRARY 
FREE for 7 days; get the Servicing Rook ABSOLUTELY FREE I 





cation'al Bo6k Publishing O/v/j/.on 

ELECTRICAL SCHOO 

500 S. Paulina St. Dept 47-TI, Chicago 12 



SEND NO MONEYI Just mail coupon for 7-volume set on 7 days free trial. 
We'll include book of 150 TV-Radio Patterns & Diagrams. If you keep the 
set. pay $2 in 7 days and $2 per month until $21.50 plus postage is paid. 
(Cash price, only $22.95). Or you can return the library at our expense 
in 7 days and owe nothing. YOU BE THE JUDGE. Either uau, the booh 
of T\ -Radio Vattcrns is yours FREE to keep! Offer is limited. Act NOW! 



FREE BOOK— FREE TRIAL COUPON! 



Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 47-TI 
500 S. Paulina St., Chicago 12, III. 

YES ! Send 7- Volume "Applied Practical Kadlo-Television" lor 7 days FTC ETC 
TTCIAL jier your offer. Include TV-Radio Patterns A: Diagram Book FREE. 



Name Aoe . 



Address 
City 



■ I 

w Zone State | 

j Where Employed I 

| O Check here if you want library sent CO D. You pay postman $22.95 Plus C.O.D. I 
Postage on delivery. 7-day money-back guarantee. 
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THE RIGHT 

move 

IS TO 

ASIRON 

Everyday more servicemen are buying 
Astron Exact Replacement Capacitors. They 
know they can count on Astron's no-call- 1 
back construction every time . . . they're 
"staminfzed." 

Protect your reputation as a dependable 
serviceman by using quality capacitors . . . 
buy Astron. 


BLUE POINT® Paper 
Tubulars. Finest plastic- 
cased capacitor made; 
exclusive seals lock-out 
moisture, lock-in leads; 
tough heat-proof shell; 
clearly marked. 






TWIST-PRONG "SAFETY 
MARGIN" ^Electrolytics 
Wide range of single/ 
multiple-section types; 
reliable operation up to. 
85° C; clearly marked 
terminal code. 


TYf»E AP - Ceramic- 
Cased Tubulars. Rugged, 
oil-impregnated, paper 
section construction* 
non-melting end seals 
hold leads firm; eco- 
nomical for all replace- 
ments. 






TYPE ES "SAFETY MAR- 
GIN" Tubular Electroly- 
tics. Plastic-wrapped, 
moisture-proof sections; 
conservatively rated; 
high quality foil speci- 
ally etched; pre-tinned 
leads. 


MINIMITE* "SAFETY 
MARGIN"* Miniature 
Electrolytics. Very sta- 
ble capacitance charac- 
teristics; low resistance 
contacts; crystal clear 
markings; specially 
sealed against moisture. 






TYPE E "SAFETY MAR- 
GIN" Screw-Base Elec- 
trolytics. Mount quickly, 
easily with supplied 
pal nut; pre-stripped, 
pre-tinned leads; stable 
operation; special ter- 
minal design stops 
moisture damage. 


FREE SERVICING AID 
Astron offers a 
wide variety of ma- 
terials to help you 
service better . . . 
send for your copy 
of handy, pocket- 
sized Replacement 
Catalogue AC-40 . . . 
it will save you 
time! 


mm 

mm mm 

Jmm mm 


> ASTRON 

CORPORATION 

255 GRANT AVENUE. E NEWARK N J. ( 




AMPLIFIER CONVERSION 



/ have an RCA 648 PTK projection 
TV set with AM and FM radio. Vve 
discarded the TV circuits and kept the 
toner and audio amplifier. Please show 
how the amplifier can be made a high- 
quality unit. — L.M., Lynhrook, N. Y. 

Here is the diagram of your amplifier 



6SL7-GT 



ponents. Keep all grid leads short and 
out of the fields of the chokes and power 
transformer, and shield if necessary to 
minimize hum pickup. 

If you can do away with the power 
plug socket and wire the power cable 
directly to the power supply chassis, 
you can use this socket and substitute a 



6V6-GTC2) 




"X 20/450V 
Ieh TO 




I80vjuf 



LIOI (RCA J 

l.06K^-j -f" DC RESISTANCE 



HTRS I PILOT 



as redesigned for high-fidelity perform- 
ance. The 6J5 phase splitter in the 
original circuit has been replaced by 
half a 6SL7-GT (V2-b) and the 6F6's 
have been replaced by 6V6-GT's. VI 
and V2-a compensate for losses in the 
tone control circuits and provide suffi- 
cient gain to permit most high-quality 
ceramic and crystal cartridges to drive 
the amplifier to full output. 

VI is shown as a 12AX7. It may be 
mounted in a convenient spot on or 
under the chassis. A shielded turret type 
socket (Vector or equivalent) will sim- 
plify wiring and placement of com- 

MODIFYING \F 

Can the waveform generator in the 
July, 1956, issue be modified to provide 
continuous tuning a) id a under fre- 
quency range. — D, De]Y., Menlo Park, 
Calif. 

The diagram shows how continuous 
tuning can be provided by substituting 
for the fixed values in the original 
oscillator a set of ganged variables 
with a range of approximately 20 M/*f 
to .001 /if- The tuning range is approx- 



6SL7-GT for the 12AX7 without any 
changes in the circuit. 

We suggest replacing the present 
output transformer with a wide-range 
type such as the Acrosound TO-270. If 
you want to go further, then convert it 
to an Ultra-Linear type using a TO-310 
transformer and changing V2 to corre- 
spond to the phase inverter and driver 
circuit in the 6V6 amplifier in the 
Acrosound catalog. 

If you plan to use a variable-reluc- 
tance cartridge, you can use a pre- 
amplifier recommended or supplied by 
the cartridge manufacturer. 



GENERATOR 

imately 20 cycles to 200 kc in four 
bands. The main tuning capacitor (CI) 
should have a maximum capacitance of 
around 500 wf per section. Such units 
are seldom available commercially ex- 
cept from surplus stocks. You can 
probably salvage a suitable substitute 
from an old radio made around 1932 
or so. Otherwise, you can use a 4 -gang 
365-MMf unit with a slight reduction 
in tuning range. 
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BUIU) THE BEST- 

BUILD ALLIED'S OWN 

knight- 
kits 

Here is a typical Knight-Kit value- 
available only from ALLIED— one of 

45 great Knight-Kits you'll find 
in our special Supplement No. 165. 
Write for your FREE copy today. 



MASTER 

<2lst EDITION) 

• What product best fills your needs? 

• What does it look like? 
' How does it compare? • Who makes it?] 
• What does it cost? 

Up-to-the-minute answers to all 
these questions are in The 
MASTER. Containing four to five 
times the product coverage of 
any other buying guide — there 
is no catalog like it. It is 350 
factory-prepared catalogs in one 
bound volume, 

7546 PAGES... 

the world's largest electronic 
parts 
catalog! 



% 



V 



r 



$295 



ONLY 

from parts distributors ' 

SERVICEMEN, DEALERS! Buy, sell ana 
bill direct from The MASTER. It 
shows list prices! 

HAMS, EXPERIMENTERS! At your 
fingertips, those hard-to-get items 
found only in The MASTER. 
HI-FI FANS! Preselect components 
in your home. Hear them demon- 
strated at your dealer. 
RESEARCH MEN! Specify, design more 
rapidly ... all the latest data in one 
bound volume. 

1546 PAGES OF THE MOST CURRENT DATA ON: 
TUBES • TEST EQUIPMENT • CAPACITORS 
CONTROLS • TRANSFORMERS • RELAYS 
ANTENNAS • HI-FI • RECORDING fc PA 
WIRE & CABLE • RESISTORS - KITS. ETC. 

• Over 125.000 items • Complete 
descriptions • Specifications — Prices 

• 11,250 illustrations • Fully indexed 

• 6% x 11", 6 lbs. 
No matter what electronic component you look for 

YOU FIND IT FASTER 
IN THE MASTER 

Get the 1957 edition from local 
parts distributors — or write for list. 

THE Radio-Electronic MASTER 

60 Madison Avenue, Hempstead, N. Y 
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CI* 4 GANGS 

MfX CAPACITANCE 

365 500jj|jf PER SECTION 



Note well that the frame of CI is 
the common connection between all 
sections and the grid of VI -a so it 
must be insulated from the chassis 
with standoff insulators and from the 
dial and panel with flexible coupling. 

The purity (freedom from harmonics) 
in the sine-wave output of the oscillator 
depends on matching resistors and 
sections of the variable capacitor in 
the frequency-determining' network. 
The 25- and 100-/*//f trimmers across 
the sections of the main tuning- capac- 
itor should be adjusted so the sine- 
wave out-put level (as measured with 
a scope or vtvm) remains constant as 
th2 tuning control is varied from 200 
cycles to 2 kc. Use matched pairs of 
1 c /c precision resistors in the frequency- 
determining network and you will need 

' to calibrate only one scale on the instru- 
ment. You will have to experiment 
with the values of the shaping capac- 
itors and their connections to Sl-c and 

1 Sl-d to get the required performance 
on each range. 

AFC FOR HEATHKIT FM-3A 

In the January issue Mr. Montgom- 
| cry explains how afc can be added to 
1 the Heathkit FM-3 tinier. I have a 
FM-3A whose circuit differs slightly 
from that of tht earlier model and I'm 
I not sure just what changes an re- 
quired. Can you show how I can add 
this type of afc to my set? — H. C, Jr., 
La Grange Pari:, III. 

Modifying the FM-3 A for afc is 
simple. Just replace the 47,000-ohm 
0C4 plate load resistor with a 15,000- 
I ohm unit and proceed with the rest 
of the modification as outlined in the 
article. 




knlght-klt AMATEUR VALUE 

50-WATT CW TRANSMITTER KIT 



Model 
Y-255 

*38 95 



Here's top value for the Amateur — a band- 
switching transmitter kit for 80, 40, 20, 15 
and 10 meters at a new low price. Conser- 
vatively rated at 50 watts — actually oper- 
ates at up to 60 watts input on 80 and 40 
meters. Oscillator is highly efficient 6AG7, 
final is reliable 807 transmitting tube. Pi- 
output matches 50-1200 ohms impedances 
— permits use with random length anten- 
nas — no need for external antenna tuner or 
coupler. Controls: Osc. Tuning: Bandswitch; 
Final Amplifier Tuning; Antenna Loading; 
Grid-Plate Meter Switch; Off-On Switch. 
Finest quality components — low-loss cer- 
amic coil forms; RF-type coax connector; 
copper-finished steel chassis. Effective TVI 
suppression. Convenient jacks for crystal 
and external VFO on front panel. With step- 
by-step instructions. Less crystal and key. 
Shpg. wt., 19 lbs. 

Model Y-255. Net, F.O.B. Chicago. . . *38 95 
OTHER knlght-klt AMATEUR VALUES 



"Weight 153 ... be careful with high 
voltage." 
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cape Canaveral 



GRAND BAHAMA 



AIR FORCE MISSILE TEST CENTER 

Florida Flight Test Range 




Q INSTRUMENTATION STATION 
LINE OF FLIGHT 



PUERTO RICO 
OOMINICAN REPUBLIC V v 

TO ST. LUCIA, ASCENSION 



RCA 



ANNOUNCES OPPORTUNITIES 

In Guided Missile Test Instrumentation 
For Electronic Technicians 

At the following locations 
PATRICK AIR FORCE BASE, FLORIDA 



Engineering development technicians 
Radar 

Communications 
Test Equipment 



CAPE CANAVERAL 

Radar 
Radio 
Telemetry 



Timing 

Telephone 

Optics 



Enjoy pleasant Florida living and working at these locations. 
Liberal company benefits. Relocation assistance. 

INTERESTING DOWN-RANGE ASSIGNMENTS 

Radar Telemetry Telephone 

Radio Timing Optics 

These positions are located on the Islands shown on the map above. Salary, 
30% incentive, meals and lodging furnished. Return to U.S. every 3 months. 




For information and arrangements for personal 
interview, 
send complete resume to: 

Mr. H. C. Laur 

Technical Employment, Dept. N-15D 

Missile Test Project 

RCA Service Co., Inc. 

P.O. Box 1226, Melbourne, Florida 



RADIO CORPORATION of AMERICA 




NOISY TUNING CAPACITORS 

With the trend toward miniaturiza- 
tion in radios, smaller tuning capaci- 
tors are being used. When scratching 
noise is associated with tuning, the 
cause is usually shorting plates. Using 
a high voltage across the capacitor to 
burn out parts of the blades or to indi- 
cate the exact location of the offending 
parts is at best dangerous and requires 
unusual caution. Therefore, the fol- 
lowing method appears more desirable: 

1. Unsolder the antenna and oscil- 
lator leads from the respective sections 
of the capacitor. 

2. Clip one lead of an ohmmeter to 
the stator and the other lead to the 
rotor of a section. Turn the capacitor 
the full arc until the meter shows which 
section is shorting. Often one or more 
portions of a section may be shorting. 

3. When a short is found in either 
the antenna or oscillator section, ob- 
serve at which part of the arc each 
section is shorting. Then, turn the rotor 
to minimum capicitance to expose the 
full plates of the rotor. With a mag- 
nifying glass the irregular spacing can 
easily be detected. A thin blade such as 
a razor blade can be used with little 
pressure to correct any irregular posi- 
tion of a rotor plate. Each time a plate 
is corrected, turn the rotor the com- 
plete arc and observe the obmmeter for 
possible shorts. 

4. A few drops of anti-noise lubri- 
cant on the ball bearings and on all 
moving contact portions of the rotor 
shaft will then insure smooth, noise- 
free motion of the variable capacitor. 
— Jack Li pine r 

INTERMITTENT STREAKS 

On a Motorola model 14T4 the fault 
looked like a noisy tuner or tubes. The 
noise would sometimes affect vertical 
hold, mostly on the weaker channels. The 
GU8 converter tube was microphonic. 
However, replacing the tube did not 
eliminate the intermittent condition. 

1/2 6U8 ARCING TOGNO 

MIXER -V.. TO 1ST IF AMR 




Unplugging the first if tube made the 
noise disappear, so it had to be some- 
where in the front end. It was finally 
pinpointed to the 6U8 mixer section. By 
applying 350 volts and disconnecting 
leads, I found the trouble in the first if 
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TECHNOTES 



( Continued) 



transformer Tl. Replacing this cured 
the trouble. The B-plus section was 
arcing to ground, causing the inter- 
mittent static, — G. P. Oberto 

FIX DETECTOR FAILURE 

Repeated failure of crystal video 
detectors in the same make and model 
is usually due to damage by a surge 
voltage. 

Adequate resistance between detec- 
tor circuit and the grid of the follow- 
ing video amplifier prevents such surges 
from overheating the crystal detector. 



VIDEO AM PL 




RI>GRfD RES 
I OET LOAD 



After servicing- a set for a defective 
crystal detector, check to see if there 
is a surge resistor in the line to the 
grid. Resistor R2 should be connected 
as shown in the diagram. The value is 
not critical, neither is the wattage. Use 
between 220 and 1,000 ohms, l /i watt # 
or better. 

If there is no resistor between grid 
resistor Rl and the grid, insert one! 
It is cheaper than a return trip for 
Tree. — lames A, McRoberts 

RECEJNTERING PICTURE 

Recently I had a Philco Model 
51T1601 in the shop. The picture had 
shifted to the right, leaving about 3 
inches of black area on the left-hand 
side of the screen, and the picture was 
•way out of focus. I tried to focus the 
picture but with very little success. 

I then tried to recenter the picture 
with the centering device, but with no 
results. I noticed the ion trap could 
be moved more than usual without 
changing the picture brilliance and the 
brightest position was near the focusing 
magnet. I finally removed the PM focus- 
ing magnet and tried a new one. The 
picture centers correctly now and can 
also be focused normally now. — Clare E. 
Ernst 

RCA KCS47 

Reduced sound with excessive high- 
frequency hiss can result from poor 
grounding of the angle shield under- 
neath the chassis. Two bolts (Parker 
screws) hold this shield, plus a soldered 
connection to a center post of a min- 
iature tube socket. Poor shielding due 
to improper grounding results in feed- 
back and oscillation. Tighten the screws 
and resolder the contact. The shield, 
by the way, is around the fourth if 
coil! — L. A. Williams 

MAJESTIC 2C60P RADIO 

A sudden decrease in volume was 
due to an open capacitor between the 
plate and cathode of the 6AC5-GT. 
Replacing the defective unit with a 
good .01 -fif capacitor cleared up the 
trouble. — John Flint 

APRIL, 1957 
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The unidirectional dynamic Unidynes are 
now more than ever your best choice in 
those installations where feedback is a 
problem, and for all fine-quality public 
address, theatre-stage sound systems, 
magnetic recording and remote broad- 
casting—where critical standards call for 
the finest-quality microphone operation. 

Another example of the continuous 
creativity of the Shure Research and 
Development Laboratories. 

55S Unidyne List Price *79 50 

556S Broadcast Unidyne 

List Price *120°° 
IN ELECTRONICS SINCE 1925 

SHURE BROTHERS, INC. 

Microphones Electronic Components 

212 HARTREY AVENUE • EVANSTON, ILLINOIS 

www.americanradiohistorv.com 



UX23#$WiihPwrf righl) 

• QUlCHBlG deiisn lOr tQitty 

mm rfitti Iblion ■ ■ . firjnd 

• Double slacked -array PLUS kkfr 

• All Aluminum CoTHtriJCtlWF, 

• Mc-unLs on bah fnast up tn ] ft* 
« CmnpNt *ich stack.ru bars. 

:npt shown 1 

UX IMS W. aim* £3 

: single slacked 

LU 1W>__ . QrjlClL RIG. H * ltir.es. i 
*M<ahtr-X" Conical 

LZX Mf>. . . QUICK HI G douthlc- 



HIGHEST QUALITY PERFORMANCE AT 
THE LOWEST POSSIBLE PRICE! 




Carefully tested under all conditions 
. . . each of these new models is guar* 
anteed to be the best performing at 
the lowest possible price. QUICK-RIG 
...snap! land its up. 

UX 100 single array 

LZX 101 single array, unassembled 

IZX 200 8 element conical assembled, 
stacked array 

UX 201 8 element conical unassem- 
bled, stacked array 
UX 150 single array 
UX 151 single array, unassembled 

UX 250 6 element conical assembled, 
stacked array 

UX 251 6 element conical unassem- 
bled stacked array 











>< 

UK 150 


r 

UX 25S 


k 


■ 



CORNELL-DUBILIER 

Plants in South Pia.nf.oid, im. J.: New Be0for<j. Worcester end 
Camoriage, Mass.- Providence ana Hope vaney. R t. tnd.anapotis, ind.: 
Sanford. varma and Fuquay Springs, isr C.: and Venice. California. 
Subsidiary: The Padiart Corporation.' Cleveland. Or>io. 
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3.58-MC HARMONIC RADIATION 

Interference on all channels, gen- 
erated within color TV receivers, can 
be caused by the 13th harmonic of the 
3.58-mc oscillator. This frequency — 
46.54 mc — beats with the picture car- 
rier and creates interference in the 
picture on all channels. 

In the model 21-CT-660U series 
receivers the 3.58-mc harmonic is cou- 
pled to the picture if amplifier by a 
shielded cable running from C175, at 
the plate of the vertical output tube, 
to R219 at the picture-tube terminal 
board. The shield of this cable is 
grounded to the chassis at one side of 
the 3.58-mc socket. 

The remedy for this interference is 
to unground the shield at the 3.58-mc 
oscillator socket and ground it at the 
other end of the cable near the picture- 
tube terminal board. This modification 
has been made in all late-production 
receivers. — RCA Television Service 
Tips 

DU MONT RA-340/341, 342/343 

To improve the high-voltage regula- 
tion and thereby eliminate the possi- 
bility of a vertical size change and or 
pulling at the left side of the picture 
when the brightness control is set to 
its maximum position, the following 
changes are made: 

2IALP4-A,24DP4-A 

TR 0^2HD VIDEO AMPL 




fro S203 



'TO JUNCTION Of R300.R306 AT 
5Cft!EK OF V2I5 



The picture-tube cathode brightness 
control circuit (see diagram) is revised 
by lowering the value of R248 from 
68,000 ohms, 1 watt to 18,000 ohms; 
R249 from 33,000 ohms to 120,000; 
R253 from 33,000 ohms, 1 watt to 15,- 
000. — Da Mont Service News 




ENGINEERING 

limited '"oppor- B. S. DEGREE 
tt,„c" r ^ IN 27 MONTHS 

Karri \niir It.S. dcjgiw in 27 months at Indiana T«vlmit'ul 
4'olleKe. Intensive %pt*claUsiil cotir-a*. roinprvhenslvc 
t mining in electronic"*. teleiUlun. ailrutuvil radio theory 
and pb'-iKii. math and electrical <-ntcineerimr. Mtxlern 
laboratories I^.w rate. It.S. OKCHKK IN 27 MONTHS 
in Woiiantiral. Chemical. Civil. Klectrical. and Meeh. 
r^n.nir-1'riiiK : in :U\ MONTHS in Muthematie>, CheiuUtn, 
I liysie-.. aIm> KitKinecrltu: Science preparatory courses. 
<i 1 appt-me«l. Knter June. Sept.. Dee. March. Karn 
I«rt . J >our expenses in Port Wax in*. Catalog. 

INDIANA TECHNICAL COLLEGE 

1747 E. Washington Blvd.. Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

□ Electronics □ Chemical □ Aeronautical 

□ Civil □ Mechanical □ Electrical 
B.S. DEGREE IN 36 MO. in: Math.Q Chem.Q PhysicsQ 

Name _ 

Address _ 



■ MUST MOVE OUR WAREHOUSE 
\ Set Builders — Experimenters 

GIANT SURPRISE KIT <4" 

25-30 lbs. of brand new RADIO 
PARTS ... no junk . . . Trans- 
formers. Filter and Bypass Condens- 
ers, Resistors : Wire wound. Carbon. 
Volume Controls. Sockets. Wire, Var- 
inbles. Chassis and (ianp Switches. 
Parts that every Service Man. Expert* 
menter or Ham needs. Express or 
Preteht Shipments Only. No C.O.D. 

NEWARK SURPLUS MATERIALS CO. 

324 PLANE ST.. Newark, N. J., Dept. E 



PICTURE-TUBE ARCING 

Increases in high voltages used to 
illuminate picture tubes may cause tube 
failure. Arc-over can occur in the gun 
structure, resulting in burning open 
filaments and damaging cathodes. 

A 100,000-ohm Vfe-watt resistor placed 
in series with grid 2 (pin 10) of the 
21ALP4, -A, 21YP4, -B, 17HP4. -B 
or 24DP4A will help prevent arc-over 
from grid 2 to filament. 

To insert the resistor, simply break 
the lead close to the picture-tube socket, 
put the resistor in series and then insu- 
late the connections. Be sure to place 
this resistor physically close to the 
tube socket or there will be a possibility 
of shading occurring. — Motorola Serv- 
ice Ncivs end 



126 



RADIO-ELECTRONICS 



www.americanradiohistorv.com 



BUIU) THE "BEST- 

BUILD ALLIED S OWN 

knight- 
kits 

Here is a topical ttnight-Kii value— 
^vailub^ only from ALLIED— one of 

45 great Knitqh-t-Kits you'll find 
in our special Supplement No. 165, 
Write lor your FREE cwy today. 



radio -electronic 

Circuits 




nam 



RECORDER 

Many tape recorders on the market 
do not have a monitoring amplifier and 
speaker. This is a disadvantage because 
the operator must wear phones when 
monitoring a recording' or editing a 
playback. The circuit in the diagram 
shows how I solved the problem of 
monitoring my Magnecord PT6-VAH 
without phones and without laying out 



MONITOR 

screen of the 6G6-G is supplied by a 
dual-section, 15-^f 300-volt electrolytic 
and the 6,800-ohm 2-watt resistor. Sig- 
nal voltage is taken from the plate 
of the tape recorder output stage 
(12AU7) and R-C-coupled to the grid 
of the 6G6. The potentiometer arrange- 
ment permits the monitoring of record- 
ings as well as playback. 



6G6-G 




a bundle of cash. Although this circuit 
was designed with the Magnecord 
primarily in mind, it should work 
equally well with other tape recorders 
The monitor amplifier is a 6G6-G driven 
by the recorder's output stage. You 
can use a miniature 6AK6 without 
changing any circuit constants. 

Heater voltage for the 6G6-G power 
amplifier was taken from the 6X4 
(high-voltage rectifier) filament wind- 
ing- of the power transformer because 
the other tube heaters are supplied by 
a 12.6-volt selenium rectifier circuit. 
There was no objectionable hum pickup 
with this setup. Voltage for the plate 
and screen of the 6G6-G was taken 
from the cathode of the 6X4 rectifier. 
That prevented additional current from 
flowing through the R-C filter and 
increasing the voltage drop across it, 
which would have lowered the normal 
voltages applied to the other stages of 
the recorder. The small amount of 
filtering necessary for the plate and 

THE "LOW 

While the "low-volter" (Fig. 1) con- 
sists of no more than a 12.6-volt center- 
tapped 2-ampere filament transformer 
mounted in a little 3 x 4 x 5-inch 
aluminum box along with an inexpen- 
sive ac voltmeter, a power cord and 
three output terminals, it is a unit of 
an almost limitless number of uses. 

First, it may be plugged into any 
ac outlet to supply either 6.3 or 12.6 
volts, up to 2 amperes, to the heaters 
of tubes in an experimental setup. 
Second, plugged into a variable auto- 
transformer of the Powerstat or Variac 



The monitoring amplifier was con- 
structed in a miniature utility cabinet 
but any small chassis or housing may 
be used since circuit layout and wiring 
are not critical. If there is space 
enough inside the carrying case, the 
monitor could be built in, a real con- 
venience when the recorder must be 
carried. 

The only change made within the tape 
recorder itself was the addition of five 
leads brought out to a miniature five- 
contact polarized socket mounted on the 
carrying-case side. 

Power output of the monitor is 
approximately 0.9 watt maximum at 
average recording and playback levels. 
This is more than adequate output for 
most monitoring requirements. Total 
harmonic distortion at the maximum 
rated output is approximately 5?r at 
2,000 cycles, which would hardly put 
it in the hi-fi class. However, the mon- 
itor was intended to alleviate a condi- 
tion of "earphonis" and it fills the bill 
admirably. — Warren ./. Smith 

VOLTER" 

type, it's especially useful for checking 
the effect of heater-voltage variation in 
tubes to be used in push-pull or in 
sensitive circuits where an unbalance 
or a relatively wide variation in emis- 
sion can be important. With the same 
connections, it will supply ac voltages 



12.6V CT/2A FIL TRANS 
Fit-* 




knight-kit INSTRUMENT VALUE 

PRINTED CIRCUIT VTVM KIT 



Model 
Y-125 



$2495 



Tops for stability, accuracy and value. 
Greatly simplified wiring — entire chassis is 
a printed circuit board. Uses low-leakage 
switches; 1% film-type precision resistors. 
Balanced-bridge, push-pull circuit permits 
switching to any range without adjusting 
zero set. specifications: Easy-to-read 4>£* 
meter with sensitive 200 microamp move- 
ment. Zero-center scale and direct-reading 
db scale. Polarity reversing switch. Re- 
sponse, 30 cycles to 3 mc. Input resistance, 
11 megs. Ranges: AC peak-to-peak volts, 
0-4-14-40-140-400-1400-4000- AC rms v. and 
DC v., 0-1.5-5-15-50-150-500-1500: ohms. 
0-1000-10K-100K; 1-10-100-1000 megs; db 
scale, — 10 to +5. Complete, including bat- 
tery and test leads. Size, 1% x 5}4 x 4% v . 
Shpg. wt., 7 lbs, 

Model Y-125. Net, F.O.B. Chicago.. . . *24 95 
OTHER knight-kit INSTRUMENT VALUES 



12,6V 
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Here's how to 
GET MORE WORK 
OUT OF YOUR 

Oscilloscope! 




A Complete, easily understood 
guide to using the handiest service 
instrument of them all 

MODERN OSCILLOSCOPES 
AND THEIR USES 

By Jacob H. Rniter. Jr. 

Enlarged 
2nd Edition 



Oscilloscopes are gold 
mi tics tor servicemen who 
learn to use them fast, 
fully and accurately on all 
types of work — -and here is 
a new, enlarged 2nd edition 
of T 1 1 E HOOK THAT 
REALLY SHOWS YOU 
HOW. 

In clear, easily under- 
stood terms, it teaches you 
when, where and exactly 
how to use the oscilloscope 
. , . how to interpret pat- 
terns . . . how to use your 
'scope to handle tough jobs 
easier, faster, and better. 

Ii contain* no involved 
mathematics — no compli- 
cated discussions. 1 iistrad, 
it gets right down to "hras.s tacks" in explaining 
how oscilloscope operate. Then you learn exactly 
how to use them in lah work and on all types of AM, 
FM and television service — from locating troubles 
to handling tough realignment job*-. 

WORK EASIER— BETTER- 
FASTER! 

Each operation is explained step by step. You 
learn to determine just where and how to use the 
'scope on specific jobs; how to make connections and 



. . . contains the latest 
data . . . everything 
you need to know 
about 'scopes! 

MORE THAN 30 
NEW PICTURES 

, , . plus 50 more pages 
on use of 'scopes in 
Color TV servicing . . . 
I nd u stria I Electronics 
. . . Teaching . . . even 
in Atomic Energy work. 



adjust circuit components; 
and HOW TO ANA- 
LYZE OSCILLOSCOPE 
PATTERNS fast and ac- 
curately. 

370 illustrations includ- 
ing dozens of pattern pho- 
tos make things doubly 
clear. 

No other type of specific 
service training can mean 
so much to you in boosting 
your efficiency and earning 
power! Send coupon NOW 
for 10-day FUEL exami- 
nation ! 



how to set the controls; 




SCOPE EXPERTS 
get better jobs 
...bigger pay! 



PRACTICE 10 DAYS— FREE! 



DEPT. RK.47. HlNEHAIlT & COMPANY. Inc. 
232 Madison Ave., Now York 16. N.Y. 

Send MODKItN OSCILLOSCOPES AN'P THEIR USES 
far lO-iiav FREE EXAMINATION. If hook ts satisfac- 
tory, I will then svmi vou $n.5U plus pnstajf*? promptly 
in full payment. If not. 1 will return the book post- 
paid in pood condition and owe vou nothing. 
(SAVE! Send SG.SO cash with order and we pay 
postage. Same 10-day return priv! lege with money 
refunded. ) 



NAME 

ADDRESS 
CITY, ZONE. 



I OUTSIDE US. A. .$7-0)) rath <. 
' within 1" r/ay.i. 
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electric motors. It can be connected ir 
series with the 117-volt ac line (see 
Fig. 3) to act as a 6- or 12-volt line- 
voltage booster for devices or appli- 
ances requiring up to 200 watts of 
power. And, because it will deliver up 
to 25 watts of power on its own, its 
applications in experimental setups are 
almost limitless. 



II7V AC IN 



from 0 to at least 12.6 volts. Thus it 
will deliver heater power to tubes for 
which a transformer may not be imme- 
diately at hand. 



POWERSTAT 
OR 

VARIAC 



HALF-WAVE^RE:CT 



L0W-V0UTR O 



+ 6VDC MAX I |2V DC 



Tig. 2 

Again with the Powerstat or Variac 
and with a half- wave rectifier con- 
nected in series, as in Fig. 2, the instru- 
ment becomes a battery booster or 
trickle charger to charge or maintain 
the charge of any 2- or 6-volt wet-cell 
battery. It will supply power for simple 
electroplating. With or without the 
rectifier, as the case may require, it 
will operate model trains or drive small 



n$.3 

The low-volter is shown in the photo. 
Either this layout or one of the build- 
er's choice may be used, since parts 
placement is entirely noncritical. In this 
version, a 1-inch diameter hole was 
punched in the top and underside of 
the box for ventilation. A 1-inch ven- 
tilating plug was pressed into the hole 
in the top to improve the appearance. 
The underside of the box has circular 
pieces of sponge rubber cemented in the 
four corners as feet and a 4^ inch rope 
cleat, of the type generally used for 
awnings, is fastened to the back to store 
the power cord when the unit is not in 
use. — Frank .7. Tooker 

(Had the constructor connected the 
rectifier inside the equipment, with a 
switch, its usefulness would have been 
increased greatly. — Editor) end 



*^&ut£2%&l hi-fi 




The "golden ensemble"... 
Tuner, Preamp and Amplifier 
in a single, compact, balanced 
unit. . .complete Hi-Fi at 
extremely low cost... 

one of a complete line of 
advanced design high fidelity 
tuners, amplifiers and components , . . 

hear these quality RAULAND units at 
your Hi-Fi dealer or write for details. . . 

RAULAND-BORG CORPORATION 

3515 W. Addison St., Dept. A. Chicago 18, III. 



MORE METAL 
PICTURE-TUBE SETS 
THAN EVER BEFORE 
CAN BE CONVERTED TO 
XLUMINIZED or ALL-GLASS TUBES 




AIRLINE 
CORONADO 
C-6 TRUETONE 
FIRESTONE 
WELLS-GARDNER 
UST PRICE $6.25 



Kit 



C-7 
Kit 



C-8 
Kit 



ARVlN 
SILVERTONE 
UST PRICE $6.95 



27" RCA-V1CTOR 
UST PRICE $5.95 



C-9 
Kit 



w 



LIST PRICE $5.75 
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ISote: Records helow are 12-inch LP 
and play back with RIAA curve unless 
oth ertvise in dicated. 



PROKOFIEFF: Scythian Suite 
Lieutenant Kije Suite 
Selicrclion concluding Vienna 
Svm phony Orchestra 

Westminster XWN-18266 

CLIEKE: Red Poppy Ballet Suite 
Sy in phony 3 

Sehereheii conducting Vienna Slate 
Opera Orchestra 

Westminster XWN-2212 
(Two 12-inch LP's) 

Westminster is re-issuing portions of its cata- 
log in remastered and improved pressings. The 
nature of the improvements is not stated hut I 
gatht-r that, principally, they consist of the use 
of the RIAA curve instead of the previous NAIi. 
and mastering at a somewhat reduced level to re- 
duce overload distortion. The reissues benefit also 
from the use of the improved techniques and 
equipment for cutting masters and pressing de- 
veloped in the 1 or 5 years since some of these 
were first released. The reissues include some of 
the recordings which made such a spectacular 
impact on the high-fidelity world and catapulted 
the label from ohecurity into the forefront of 
the husines-;. 

In their new form they provide even more 
>pectacular demonstration material. The drums 
and basse* are just as big but cleaner and better 
defined ; the high highs tinkle as prominently but 
are also brighter and cleaner. Some may find the 
prominence of bass and high highs a little arti- 
ficial compared with the more natural balance 
in vogue today. Iiut it would be difficult to find 
recording which yield a more spectacular and 
more convincing demonstration of how good hi fi 
can be. They are especially notable for the ex- 
ceedingly good definition of the bass which is 
now not only bigger than life but. on first-class 
>ystenis. ns distinctly identifiable and separable 
as in real life. 

The Li'-ntc n(i >>t f\ije Suite is one of the most 
engaging modern compositions in musical cata- 
logs and the prominence of bass and high ends 
is thoroughly appropriate and satisfying. The 
M'rrfrfhm section is still a superb demonstration 
piece. The drums are terrifically big but nicely 
damped. The Troika has some beautifully clear 
high highs. The brasses are bright and free of 
unpleasant stridency. The solo instruments 
throughout are outstanding and the definition is 
admirably fine. The whole work pleases both the 
hi-fi ear and. as far as I'm concerned, musical 
sensibilities. 

The Scythian Suite is even more spectacular 
as to sound and tonal qualities and presents more 
demanding tests of definition. However, it is 
more frenetically and dissonantly modern and 
will have less appeal to those who have not yet 
developed a taste for this kind of music. There 
are some exceedingly delicate effects, among 
them some musical sounds which sound almost 
exactly like low-level intermodulation in the re- 
gion above 5,000 cycles. 



MONITOR 



Gliere's music is far less modern in flavor but 
equally su ited for the prominent bass a nd high 
highs. The Sailor's Dance from the lied Poppy is 
another top demonstration piece with lovely 
string ba>s as well as big drums plus plenty of 
high highs. Especially notable is the very distinct 
difference between the tapped and the rolled 
tambourine. There is a terrific but clean and 
well-defined peak. The rest of the ballot is de- 
lightful music brilliantly played and repro- 
duced. 

The Third Sunt phonn is a programmatic and 
very literal musical telling of the legends about 
the Russian hero. Ily;i Mourometz. written with 
plenty of thunder, gunfire, etc.. which Scherchen 
luis appropriately emphasized and the recording 
reproduces brilliantly. 

LAMKEKT. Constant: Concerto for 
Pianoforte and \ine Players 
Eight Poems hy lA-Po 
Gordon W atson, piano, ami the Argo 
Chamber Enscmhlc 

Westminster XWN-I8254 
This. 1 gather, is a new recording and possibly ' 
the only available one of these works of this late | 
contemporary Firiti-di composer. The Concerto ia 
dated 1WU and was an attempt to use jazz 
idioms. The songs of Li-Po are even earlier. The 
songs as sung are little more than sing-song 
recitative but the accompanying musical back- 
ground has real charm. The concerto has plenty 
of excellent percussion. There i> an exemplary 
single double bass. Though musically its appeal 
is probably limited, those who have an interest 
in it will find this rewarding in sound and with 
a high degree of presence. 

Pilar Lopez and Her Dancers, 
ALBElNIZ: .S/.v Spanish Dances 
TEJEKA: tndalucian Dances 

Capitol IM8020 

Spanish dancing with its heel stomping, finger 
snapping, hand clapping, hip slapping, casta- 
nets, etc.. contains the widest variety of more 
or less musical transients the world of music 
provides. In his Fiesta Flame nca Emory Cook 
provided a brilliant recording of the high-fre- 
quency spectrum of these. In her previous Capi- 
tol recording. Pilar Lopez and her troupe pro- 
vided possibly the best samples of the low- 
frequency types. In this recording we now have 
a representative collection of just about all types 
and the recording is good enough to take its 
place alongside the Cook. The Six Spanish Dances 
has an orchestral accompaniment and provides 
most of the heel stomping but also examples of 
the rapid-fire transient like sounds of the casta- 
nets. The Andalucia a Dances is a flamenca with 
guitar accompaniment and sung narrative. No 
hi-fi library should be without at least one of 
these Spanish dances. 

Afternoon in Amsterdam 

Barrel Organ Music of the 
Kalverstraat 

Capitol T-1003 

We've had several recordings of the various 
mechanical precursors of the juke box, phono- 



BUILD 16 RADIO 

CIRCUITS AT HOME $QQ95 



with the New DELUXE 1957 
Progressive Radio "Edu-Kit" 



A PRACTICAL HOME RADIO COURSE 



NOW ALSO INCLUDES 

# TRANSMITTER 

# SIGNAL TRACER 

# SIGNAL INJECTOR 

# CODE OSCILLATOR 



No Knowledge of 
Radio Necessary 
No Additional Parts 
or Tools Needed 
Excellent Back- 
ground for TV 



:■ 



FREE 




Set of Tools, 
Soldering Iron 



WHAT THE "EDM-HIT" OFFERS YOU 



The 1 f>.">7 "Edu-Kit" offers you an outstanding 
Pit A* TIC A L HOME RADIO COrRSE at a rock-bot- 
tom priee. You will Irani radio theory, eou<truetion 
and «er\ieuiK. Vnti will b-aru how to build radios n>- 
ina n-Kuhir M-ht'inatKs ; how to >older and wire in a 
profV^iomil manner: how to »erviee and t rouhlf-shoot 
radios. \ on will learn how to work with uunelied 
metal clia»i» a> well a> the m-w I'rinted Cheiiit 
rhuv.K. You will learn the urineipliN of RE and AE 
amjilithTs and oscillators, H. 'lector-, recti Nets, test 
equipment, <m will learn and praetice code, irdlltf 
the I'nwe-oove Code INcil hi tor. You will huild If! 
Receiver. Transmitter, Code Oscillator, Simial Truer 
and Signal Injector ciretiiK. and learn how to oper- 
ate them. You will reeeiw an excellent haekground 
for TV. In brief, you will receive a ba>ie education 
in Electronic-; and Radio, worth many times tho 
small price you pay. only $22.!».*> complete. 



NOQEEttlYE 
TEACHING METHOD 



The Progressive Radio 
"Kdn-Kir" is the fore- 
most educational radio 
kit in the world, ami is 
universally accepted a> 
the standard in the field 
of electronics training. 
The "Edu-KR" uses The 
modern educational prin- 
ciple of "Learn by Do- 
ing." You l»cgin hy build 
ing a simple radio. (Jrrtd- 
ually. in a progressive 
manner, and at your own 
rate. >oo construct more 
advanced mult i tuh»- ra - 
dio circuits, learn more 
advanced theory and tech- 
niques, and do work like 
a professional radio tech- 
nician. 



THE KIT TOR 
EVERYONE 



You do not need the 
slightest background in 
radio or science. The 
"Edn-Kit" is used by 
young and old. schools Mini 
cluhs, hy Armed Eoree* 
I'ersonnel and Veterans 
Administration tor train 
nig and rehabilitation. 

One of the most impor- 
tant aspects ot the " Edu- 
Kit" is the Consultation 
Service which we provide. 
We welcome students to 
semi us their problems, 
whether related to any of 
the material covered in 
the "Edit- Kit" course, or 
encountered in other ex- 
periences in the field of 
electronics. 



THE "EDO-KIT" 15 COMPLETE 



You will receive all parts and instructions ncees- 
sarj to huild l(i different radio and electronic cir- 
cuits, each guaranteed to operate. Our kits contain 
Tuhes, tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors, tie strips, coils, hard 
ware, tolling, punched metal chassis, instruction 
Manuals, etc. In addition, you receive Printed Cir- 
cuit materials, including I'rinted Circuit Chassis, 
.special tube sockets, hardware and instructions. You 
also rceehe a useful set of tools, pliers -fill ters, an 
alignment tool, professional electric soldering iron, 
and a selt powered, ilvnaniic Radio ami Electronics 
Tester. The "Edu-Kit" also includes Code instruc- 
tions and the Progressive Code Oscillator. You will 
also receive h'ssons for servicing with the Progressive 
Signal Tracer and the Progressive Simial Injector, a 
High Eidelity Cuide. KCC Amateur License Train- 
ing Monk, and a Qui/ Rook. 

All parts, components, etc.. of the "Edu-Kit" are 
|0(i'j unconditionally guaranteed, brand new, care- 
fully selected, tested ami matched. Everything is 
youi's to k>'ep. The complete price of this practical 
home Radio and Elect nudes course is only $22.!>.". 



TROUBLE-SHOOTING LESSONS 



You will learn to trou- 
ble-shoot and service ra- 
dios, using the profes- 
sional Signal Tracer, the 
untune Signal Injector, 
and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
will help you with any 
technical nroMems. 



.1. Stasaitis. of 2." Top 
lar PI. . Wiitcrhury. < 'onn. . 
writes: "I have repaired 
seveial sets for my friends, 
and made money. The 
"Edn Kit" paid for it 
self. I was ready to spend 
$240 for a course, but I 
found your ad and sent 
for your kit." 



FREE EXTRAS 



• Set of Tools • Radio Book • Radio and E|ec- 
tronics Tester • Electric Soldering Iron • Pliers- 
Cutters • Aliqnment Tool • Tester Instruction Book • 
Hi-Fi Book • TV Book • Quiz Book • Membership in 
Radio-TV Club: Consultation Service • FCC Amateur 
License Training • Printed Circuitry 
-90-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 



ORBED FROM ACh— «ECflY« FHEi BONUS 
REStSTOA ft CONDENSE* KITS WORTH fT 



□ •' Edu-Kit' ' Postpaid. End ose f ul I payment of S22 . 95 . 

□ "Edu-Kit" C.O.D. I will pay S22.9S plus postage. 

□ Send me FREE additional information describing 
"Edu-Kit." Include FREE valuable Radio & TV 
Servicing Man uals. No obligation. 

(Outside U.S.A. No C.O.D. 's "Edu-Kit" for 1D5-125 

V. AC DC $23.95: 210-250 V. AC DC 526.45) 

Name - 



PROGRESSIVE "EDU-KITS" INC. 

^W^monJUe^Depf. V2 7G .JJr^oklynJ J_, N.^ 
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TRIAD 
SERVICE AID NO. 1 



^ » 



****** 




PTM Service Aid No. 1 ii a con- 
venient, eosy-to-read wall chart 
listing the logical steps which the 
Professional Television Man 
should use to pinpoint the defec- 
tive sweep component when 
faced with a "lost raster." Get 
your free copy from your dis- 
tributor, or write to us. Supply 
is limited. 




or m° re ' 



MARTIN CUFFORD-Engineer, teacher, and 
editor of the Gernsback Library Books 

As a former servirr technician, I know how 
lit tic h practical knowledge and theory you have 
to absorb to gel ahca<l. \s a teacher, I know 
too how thai knowledge can best be acquire*!. 
That's why I sincerely believe that there is no 
better or more ccononiic.il way to k*-ep up with 
moilern servicing, new circuits, and TV theory 



than by enrolling in the new lo* -cost (.1 'JL 
Technicians' Book Club. You will get «om- 
pletc, accurate, and up-to-t hc-tuimM « hooks 
on every phase of servicing at a Dl^Ct.HJM 
OF 27% 1 If you read, and apply the inior- 
mat ion in these books you can ii>er«-a-e y«mr 
income by 50% or more ! 



WHAT THE G/L TECHNICIANS' BOOK ClUB IS AIL ABOUT 



We formed this hook dub to provide serv- 
ice technicians with a complete, accurate, 
up-to-t lie-mimite source of information on 
TV-radio-hi fi servicing problem? of toda\ 
— and tomorrow AT THE LOW K ST 
COST POSSIBLE! We bring out new 
books by top writers in the field at regu- 
lar intervals of about three months and we 
are including books on every phase of the 
subject — test instruments, record chang- 
er*, color circuits, tube troubles, bints on 
rapid repair, plus many, many other im- 
portant subjects. 

HOW TO ENROLL 

To join indicate the hook von want on 

the coupon Im low. SENT) NO MONEY NOW. 
You will receive a copy for a FREE 10 
HAY examination in your own home! If 
you likr it, keep it and send your vcmit- 
lanec. If you don't want the book, simply 
return it and we will send von the next 
hook as soon a? it is printed. 




SPECIAL MEMBERS' DISCOUNT 

These bip, handsomely bound books arc nationally 
advertised at $4.60— hut by mass production and 
distribution, w«- are ahle to pass them alonp: to 
members for only S3..H5 each— and we p.iv the 
postage. You agree to take a minimum of four 
hooks dnrinjr the whole period of your member- 
ship you may cancel any time after that. Take 

advantage of this offer and enroll today. 



These Books To Be Published Soon 



• RAPID TV REPAIR— By G. Warren Heath. 

Lists alpha be tica I ly symptoms, causes and 
cures of over 500 tough TV troubles for quick 
trouble shooting. 

JUST OFF THE PRESS ^ 

• TV— IT'S A CINCH— By E. Aisberg. 

TV theory from studio to C/R tube in breezy 
dialogue style. Hundreds of humorous sketches 
make learning easy. 

• THE OSCILLOSCOPE— By George Zwick. 

An authoritative, easy-to-read guide on how 
to get more out of your 'scope. 



PROBES — By Bruno Zucconi and 
Martin Clifford. 

A valuable book on a too-often neglected 

subject. Contains construction details as well 

as theory and operation. 

SWEEP AND MARKER GENERATORS 

FOR TELEVISION AND RADIO— 

By Robert G. Middleton. 

For faster and more efficient servicing, 

THE V.T.V.M.— By Rhys Samuel. 

A vacuum-tube voltmeter manual. 

SERVICING RECORD CHANGERS— 

By Harry Mileaf. 

A brand-new book. Opens a new source of 
income to the technician. 



These Books Already Off the Press 



Thes** hook" are scheduled fo 
cation one-iit-a-t imc at thr^e n 



t ut tire puhl i- 
iinfh intervals. 



a member, you 
ok as soon as i 



rill receive a eop> of each 
is pnhlished . 



SERVICING TAPE RECORDERS 
WORKING WITH THE 'SCOPE 
HOW TO SERVICE COLOR TV RECEIVERS— 
By Robert G. Middleton 



TV AND RADIO TUBE TROUBLES- 
By Sol Heller 



4055 REDWOOD AVENUE 
VENICE, CALIFORNIA 



8!2 EAST STATE STREET 
HUNTINGTON, INDIANA 




A SUBSIDIARY OF LITTON INDUSTRIES 



MAIL THIS MONEY- SAVING COUPON TODAY 



GERNSBACK LIBRARY, INC., Dept. 47B 
154 West 14th St., New York, N.Y. 

Start my enrollment with the book checked below. Send me the book postpaid for a FREE 10-day trial. 
I'll pay later for books I keep. I agree to take at least 4 books. 



□ 



□ RAPID TV REPAIR 

□ THE OSCILLOSCOPE 

□ PROBES 

□ SWEEP AND MARKER GENERATORS 

□ SEND me more information on the G/L TECHNICIANS' BOOK CLUB. 



□ TV— IT'S A CINCH 

□ THE V.T.V.M. 

□ SERVICING RECORD CHANGERS 



Name. 



[Mease Print 



City 



130 



RADIO-ELECTRONICS 



www.americanradiohistorv.com 



NEW RECORDS 



(Ccnfinued ) 



graph and radio. But most of them reproduced 
wheezy old instrument*: badly restored, playing 
music of little enjoyment. Here, however, is not 
only a faithful reproduction of one of the most 
elaborate of the mechanical n.usii makers, but 
one in perfect condition and playing music which 
has a folksy charm sure to please almost every- 
body, even the musical lon^-hair — if he ha? any 
tolerance at all. This larte barrel organ has a 
very nice bass, very accept abh drums, and a 
variety of amusingly corny hiyh-high effects 
which rival those of the theater orpran. It offers 
^eme three-dozen selections ranging from love 
-ongs to tangos, marches and waltzes in excellent 
arrangements which belie their mechanical per- 
formance. These I suppose provide a pretty com- 
plete cross-section of the popular music of Am- 
sterdam, and will. I'm sure, be as popular with 
your family as they no ck ubt are with Dutch 
families. 



STRAUSS FAMILY: V altze* by 
Arthur Fiedler and Boston Pops 

RCA Victor LM-2028 

The great preoccupation of recordists today 
is; in trying to achieve in recordings reproduced 
in the home some approximation of the tonal | 
balance of an orchestra in the concert hall. The 
early hiirh-fidelity recordings overstressed the 
bass and treble. This was a natural tendency for | 
it was these elements which had been most com- 
pletely lost in p re-high- fidelity recordings. Some- | 
times this preoccupation with what became 
known as ■ hi-fi effects" led to such ludicrous ex- 
tremes as the version of Gdite Puriaiennc re- 
corded by the Boston Pops which was all high 
highs and no bass. 

It is a little ironic that one of the best current 
examples of excellent tonal balance should be 
provided by this disc by the same orchestra. Here 
we have a half-dozen Strauss waltzes ( Where 
the Citrons Bloom. Secret Attractions. Thousand 
and One Niahts, Doctrines, Music of tin Spheres 
and Rouen of the South). There is a tine dull 
drum just loud enough to give the beat but not 
overwhelm the music. The strings are sharp but 
clean : the trap drums and high highs impart j 
the proper color but do not steal attention from 
either the melody or the beat. You'll like it to 
listen to. though there are more spectacular 
versions for demonstration. 

OOM PAH PAH in Hi-Fi 

Cnekcnlieiimir Sour Kraut Band 

San Francisco Records^ M -3 3005 

This is a band of another color enUtrely. If 
you remember the little Get man bands which 30 
or 40 years a no used to serenade on street cor- 
nel's, this will really take you back. If you don't, 
it will take you aback, but charmingly. The 
Guckenheimer band is an eight-pieee very ama- , 
teur outfit manned by prominent San Francisco 
commuters residing in Sausalito, including Rich- 
ard Gump of the famous j- r ift shop of the same 
name and cartoonist George (Grin and Bear lit) 
Lichty. On this record it plays the genuine sauer- 
kraut-und-pigs-knuekles repertoire. including 
Ach Du Liebe A mi untitle, Hile-hiLo, etc, with a 
charming tonal roughness, occasional clarinet 
squeaks and plenty of missed notes. But the 
drum is large as life and the whole thing ih re- 
corded with a faithfulness which will bring 
smiles to one and all. 

Uital'm 

Carmen Dragon conducting 
Hollywood Howl Orchestra 

Capitol P-8351 

Another in the series of Bowl potpourri which 
should please. Ton of the most familiar Italian 
airs, son^s and dances, such as Funic uli-Funic- 
id a . Sovta Lucia. Come Hack to Sorrento. J'er- 
petnal Motion, Da nce of Cu moi risti, excerpts 
from Capriccio Jtulien, the Barcarolle from Tales 
of Hoffman, etc., in big arrangements. Mostly 
gentle and romantic music with occasional 
snatches of more frenetic brilliance, with fair 
drums, occasional high highs of cymbals, tam- 
bourines and a nice sound throughout. Mostly | 
background mood music but good demonstration 
material as well. END I 



Name and address of any manufacturer of 
records mentioned in thi*, column rruiy be oh' 
tained In/ n>ritiv<f Recordx^ RADIO- ELECTRON ICS* 
15$ Wed nth St.. New York n, N Y. 



M tAQT AN IN-CIRCUIT 

aw trio /condenser tester 

THAT DOES THE 
WHOLE JOB! 



The Model CT-1 IN-CIRCUIT 
CONDENSER TESTER 



The CT-1 actually steps in and takes over where 
all other in-circuit condensers fail. The ingenious 
application of a Double Parallel Balance principle 
gives the CT-1 a tremendous range of operation 
. . . and makes it an absolute 'must' for 
every serviceman. 

JUST A FEW FEATURES OF THE CT-1 

• Ultra-sensitive 2 tube circuit 

• Multi-color direct scale reading for both 
quality and value in our out of circuit 

• Simultaneous independent reading of cir- 
cuit capacitive reactance and resistance 

• Sensitive hi-resistance leakage indicator 

• Cannot damage circuits. . . . Simple to 
operate 

• Each instrument bears RETMA guarantee 




No other instrument approaches 

the CT-1 - AT ANY PRICE 




REJUVA-CHECK 
Model RJC-1 only $7.95 



TV DYNATRACER 
Model TVD-3 only $4.95 



NO LIMITS TO THE 
JOBS CT-1 DOES FOR YOU 
checks in-circuit: 

J quality of all condensers . . . leakage— 
shorts — opens — intermittents in all 
size condensers 
J Value of condensers 200 mmfd. to 0,5 
mfd. 

J electrolytics for quality — any size 
J wiring and socket leakage, transformer 
W leakage, distributed and leakage 
capacity 

checks out of circuit: 

J quality of all condensers . . . leakage— 
shorts — opens — intermittents in all 
size condensers 

J Value of condensers 50 mmfd. to 0.5 
mfd. 

J electrolytics for quality — any size 
y new or unknown condensers — compo- 
nent leakage — etc. 
y hi-resistance leakage up 
megohms » 



to 300 



OTHER CENTURY TEST INSTRUMENTS AVAILABLE 




CRT TESTE R-REJUVENAT0R 
Model CRT-1 only $19.95 




ANTENNA LINE TESTER 
Model ALT-1 only $19.95 




SPEAKER SUBSTITUTER 
Model SS-1 only $22.50 



Century Ueximna Co • 9 iMf. 



111 ROOSEVELT AVENUE, MINEOLA, N. Y. Dept. RE 4 

Yes, I am interested in seeing the Century line at my favorite 
distributor. I understand this coupon does not obligate me to 
buy. . . . But I will receive a Bonus Certificate that will entitle 
me to the PIN STRAIGHTENER and TUBE PULLER absolutely 
FREE with any Century instrument I may decide to purchase. 



My Distributor Is: 
Name 




TRANSISTOR-CHECK 
Model TC-1 only $6.95 



£?* Youi 



Address 
City 



Zone State 



Just return coupon to us to in* 
dicate your interest in seeing 
how the CENTURY test equip- 
ment line will help you in your 
every day work. 
You will receive a Bonus Cer- 
tificate that will entitle you to 
pick up at your parts jobber — 
ABSOLUTELY FREE — a unique 
PIN STRAIGHTENER and TUBE 
PULLER (actual value $1.00) 
with the purchase of any 
CENTURY instrument. Send 
coupon today . . . OFFER IS 
LIMITED to existing supply. 
BE SURE TO GIVE YOUR DIS- 
TRIBUTORS NAME. 
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Antenna 

TOWERS 



APRIL SHOWER OF 

q BUYS! 

I fpAA I ANY $1 ITEM FREE I 
I IT CC ! WITH EACH $10 ORDER! | 

WORLD FAMOUS * $nmK? ® DOLLARBUYS! 



Asstd. top makes, for 
transistor, radio, hobby CI 
circuitry. Ktg. iSl<>. 

□ 3 AC-DC CHOKES. HUO 
ohms, 3 H- SOina. Fur 
hobby power supplies. Open 
frame mlg. Wl. li lbs. CI 
IUg. $1 each. ^ A 
r-j 5 ROLLS TAPE, olue- 



or lab. IU'g. 92. mi. 



plies, mobile. Keg. 

□ 60 XFMRS& COILS. IF. 
KF, ant.. slug-tuned 
coils, chokes. 2T> tviies! C1 
Wt. 3 lbs. Keg. *I5. * x 
t— I WORLD'S SMALLEST 
I— J RADIO KIT. li« 2 x H/4 
x a/,". Ffi-mo.diiLity tuner, 
diode, pre-d rilled case. All 
parts, Instructions. Keg. C1 
*3.30. ^ x 
r~| 8 TRANSISTOR SOCK- 
L- 1 ETS. for submitibitufc 
tubt>s, too. Mica filled. C1 
K<>g. 



lbs. It«-K. * 1 \2. 
10 TUBUt 

LYTICS. Variety of nig 
tall units. Itadio, TV and 
hobby must! Wt. 1 lb. 



Hog.' SM. 

□ 2,'!, 



standoffs, too! Asstd. hotibv 
values to .Ol uif; to Ct 
:IKV. Wt. i'-2 lb. lu-g. j$<>. 

□ 2 TRANSISTOR LOOP- 
STICKS. Tapped, hi-Q 
ferrite adj. core. Hest «elec- 
' " Itv & sen: 

lb. IU>g. $5. 



cycles, :},<)flii rpm for lans. 
Mowers. Priced to sell! C1 
Heg. $!<». wt. :i lbs. 
r—j 2 SUB-MINI Transistor 
' — ' fotmlers for coupling 
transistor circuits. Center- 
tapped. Ht'iK Imp.. 5.0CHI 
T)C ohms, x 7'h" ■ 



rtes. SI 

•i BATTEI 

dia. un- 
mounted. Metier than CI 
U2M! ]{<>g. $5. 



crisp response. Peg. $i 

□ 12S RESISTORS. 1 ' 2 to 
2\v. -to values: 5 ohms 
to 10 megs. 5' V . ton! <£1 
lleg. $15. 

□ 3 LBS. HARDWARE. 
Hi Hit I pes. nshtd. screws, 
springs, washers, eti\ CI 
lteg. SH. ^ 

□ G-E PR EA MP KIT for 
magnet ic cartridges. 
Chassis, parts. diagram. 
Less BSC7 (HHc extra I. C.1 
Wt. 1 lb. Reg. $4.50. J*- 

□ 175-ft. HOOKUP WIRE 
In 12 r>-f t . rolls. Ass 
irs. strand I nir. in si 

$1 



_ i-ft. rolls. Asstd 
colors. stranding. instil 
tion. No. 18 to 24 " 
2 lbs. K,.jr. $^.75 



DENSERS. Asstd. tvpes. 
top makers. 3d values, 
color-codi (I. Discs, too. CI 
Heg. ¥15. 3> A 
|— 1 4 CRYSTAL DIODES. 
1 — 1 popular types- — 1N50. 
1N5K, 1N«9, 1N81. C/1 
Heg. S5. * A 



$1 



.0005 to 0.5 mf to 15(H) 
V. Wt. 2 lbs. Reg. C<t 
$12. 

1—1 70 RESISTORS. Iimu- 
L- 1 lated TRC. A-li. etc. 5 
ohms to lO megs; l'o. 1 & 
2w. l<y r & .V'r . too. C1 
Wt. Va lb. Reg. sfln.PB 
[— ] 70 TERMINAL STRIPS 
' — ' an<l boards. 15 tvpes, 
1 to 211 screws & sold: r CI 
pts. Wt. 1 lb. Reg. $5. 

□60 STANDARD KNOBS. 
Asstd. colors, bakellte 
& plastic. Wt. 2 II ,. CI 
Roe. S6. * x 



:p> values: .(i(K)Ol to 
.Ol mf to uiodV. Silver. 
Srf r included. Wt. 1 



sockets. Wt. 2 lbs. 

lOO RADIO PARTS in- 



□ 



trlcal, plastic, friction. SO 



eluding resistors, 
densers, strips controls, 
forms. Wt. 2 lbs. Reg. C^ 



40 POPULAR BULBS. 



1—1 1.1 to 6V. screw & ha; 
onet tvpes. miniature. CI 
Wt. la lb. Reg. $3.20. 



permeability tuned A N'T 
& OSC coils, w/padders. on 
2 x 4" plale; w/ variable 



tralab. Sprague. 
f—i 40 MINIATURE RESIS- 
1—1 TORS In poly box. V 4 " 
long. 21) values: 15 ohms 
to in megs. l/5w. CI 
Reg. $5. * A 



... lOOOV. Brown, black, 
ceramic eased. Wt. 1 CI 
lb. Reg. $M. •P x 
i—i 30 POWER RESISTORS. 

I — I WW, candohm, sand- 
coated vitreous. 15 values. 
5 to SOW, ,'15 to 1 llim) 
ohms. Wt. 2 lbs. Reg. 



20 values. 5(3 ohms to 1 
meg; l a . I & 2w. \< V 
tol. Wt. J/2 lb. Reg. 

r— | 35 TUBE SOCKETS. » 

I — I to 14 prong. Tran- 
sistor, printed circuit. 7 & 
it's, octal. Ceramic & mica, 
too. Wt. 1 lb. Reg. CI 
$H. 

□ IS PRINTED CIRCUIT 
SOCKETS. Cinch mica- 
filled. 7 -pin mini lubes. 
Etched circuits. too. CI 
Wt. I •> lb. Reg. $ i. 



meg. Some $2.5(1 

□ 15 ROTARY SWITCHES. 
Ceramic & bakellte: I, 
2, :i gangs. Std. shafts. 
Shop must! Wt. 3 lbs. CI 
Reg. $10. 

□ 20 AC DC LINE CORDS 
lor clocks, motors, etc. 
2 - c o n d . w / m o I d p d CI 
plugs. Wt. 1 lb. Reg. $5. 



Asstd. 



■ pin 



locks. Reg. S2.50. 

□ 8-PC. NUTDR I VER SET. 
Plastic handle. 3/16. 
7/3^ |/,, r>/l«i, 1 1 / 32, n Hl 
7/16" steel socket wrenches 
in ptaslic case. Wt. 1 $J 



lb. 



a I ue. 



lb. Reg. $5. 



SET. 1/16 thru t/,% " liv 
64ths in graduated pla.s- C^ 
tic holders. Reg. $4. * x 



I — I 0-60 MIN. PHOTO 
I— I TIMER. ''Minute 
Mixer" by Rhodes. Less dial 
& hardware. Huill-in 1 5A 
mleroswltch, controls appli- 
ances, too! Wt. 2 lbs. CI 
Reg. $6. * A 
(—1 SO PLUGS & RECEPTA- 
1—1 CLES. Fine asst. of 
pop. chassis, panel, speaker, 
power plugs & receptacles 
connectors. Wt- 2 lbs. CI 
Reg. $8. ■ px 
|—l 4 PRTD CIRCUIT REC- 
1—1 Tl TIERS, 1/2-wave. 
herm. healed. 7^ x 3/ H " 
w/axlal leads. For transis- 
tor circuitry, too. Reg. C^ 

r— 1 VEEDER-ROOT COUNT- 

1—1 ER 000 to 990. reset 
type. For all counting 
jobs. Motor, colls, re- 
corder. Reg. $6. 

□ 2Transistor "OUNCER" 
XFMRS. Interstage. 1 
x 3/f, x a/*". Wt. 1 oz. Im- 
pedanee ratios unknown. 
5 color-coiled leads. 



Reg. $8. 



WRITE TODAY FOR NEW FLYER! 



HOW TO 
ORDER 



> Cheek Items wanted. Return en- 
tire ad w/ check or M.O. Includ- 
ing su flic- lent posiage; excess re- 
turned. CO. I», orders, 25c/,, down. 
Rated, net 30 days. Print name, 
address, amount monev enclosed. 
In margin. 



131-133 Everest Ave. 
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Chelsea 50, Mass. 



try 

iww™ s 





TUBE TYPE NUMBERS 

On some tubes the type number is so 
faintly printed on the glass that it is 
very difficult and occasionally almost 
impossible to read. Unfortunately with- 
out the type number it is a tedious job 
to pick out the proper replacement. 
This frequently involves hunting' for 
the set manufacturer's diagram just to 
identify the tube. 

Here is a very simple trick that I 
use. I have been able to type numbers 
which were invisible in bright daylight, 
even when searching with a strong 
magnifying glass. See Fig. 1, where 



no signs of the code number can be 
seen although it is right there on the 
surface facing the camera. 

To read a faint number take the tube 
and a flashlight into a completely dark 
cellar or clothes closet, wait a few 
minutes until your eyes become accus- 
tomed to the dark and then hold the 
tube in your left hand, lean the glass 
part away from you and shine the 
beam almost parallel along the glass 
surface. 

Next you carefully rotate the tube 
and you will find a position in which 
the slanting rays of light cross the 
spot where the type number has been 
stamped; the slight roughness on the 
smooth surface of the glass will cause 
the numbers and the design border to 



for TV- AMATEURS 



■ 

\ -v. '. . frorr Ac r motor Com- 
j>any— since 1)888 lead- 
en in the manufacture 
of Steel Windmill Tow- 



Check these features — 
they're found in all 
Aermolor Towers. 
SELF SUPPORTING - no 
cumbersome guy wires* 

HEAVILY GALVANIZED 
AFTER FABRICATION— 
completely protected 
against rust. 
EASILY ASSEMBLED 
STRONG — towers safely 
sustain loads of 1 500 lbs. 
—safe in winds to 85MPH. 






# TYPE MI-98 

For TV Antenna up 
to 6 square feet of 
p ro j ect ed area. 
Heights to 100'. 



41 TYPE MP-5 

For Amateur Beams 
up to 20 square feet 
of projected area. 
Heights to 97'3 ". 

TYPE MP-9 

(Not illustrated) 

Meets "RETMA" 
Standard TR-116 
Speci f ica t ions. 
Heights to 123'5". 

Write today for 
complete informa- 
tion on Aermotor 
Steel Antenna Tow- 
ers and an Aermotor 
Franchise in your 
territory. 



AERMOTOR COMPANY 

2500 W. Roosevelt Road Chicago 8, Illinois 
Dept. RE-4 
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TRY THIS ONE 



(Continued ) 



appear on the glass sharp and clear 
enough to be read. See Fig. 2. Neither 
camera nor tube have been moved from 
positions in Fig. 1 but the light has 
been changed so the beam is parallel 
with the glass surface. The code num- 
ber is now clear and distinct. 

Try this the next time you want to 
read the almost completely obliterated 
type number on a tube. Better hold the 
lens end of your flashlight in your hand 
so as to shade the side light from 
bothering you — it is the slanting beam 
of light crossing the tube that does the 
trick by sidelighting the nearly-obliter- 
ated numbers. — George P. Pearce 

AUTO SPEAKER SWITCHING 

While installing a rear-seat speaker 
in a car, I found that I didn't have 
a three-way switch of the type usually 
used in these setups. I did, however, 
have a spdt switch with a center off 
position that is less expensive and 
works better in the circuit that I 
devised. See diagram. 



DAMAGED SCREW SLOT 




ALIGNING TOOL 



When the switch is in the center 
(off) position, the speakers are in 
series and the power divides between 
them. Throwing the switch in one 
direction shorts out the front speaker 
and full power is applied to the one 
in the rear. In the opposite direction, 
the rear speaker is shorted and the 

front speaker receives full power. 

Elgie P. Smith 

SOCKET TROUBLE 

Many times, particularly in older 
television sets, certain intermittents 
can be traced to poor socket contacts. 
This trouble can usually be detected by 
rocking or twisting each tube while 
the set is in operation. Correction, usu- 
ally rather simple, consists merely of 
bending or tightening the socket con- 
tacts while the tube is removed. 

In the case of molded sockets, a 
sharp-pointed instrument or tool, 
forced from above between the metal 
contacts and the molded plastic, will 
usually bend the contacts sufficiently 
to restore the socket to normal opera- 
tion. A well-pointed nail mounted on a 
stick or an old test prod (the kind that 
uses steel phono needles) will usually 
serve very adequately as the instrument 
or tool. 

Contacts of wafer sockets must be 
adjusted or bent from underneath with 
either long-nose pliers or a screwdriver. 
— Carleton A. Phillips End 
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Send for MusiCraft' 





catalog 

Just off the press I 

Jam-packed 
with latest 
hi-fi values! 



Here's a special high fidelity catalog that you'll 
find particularly useful, because we have included only equipment which 
we at MusiCraft consider the best— from the standpoint oi compatibility 
and stahle operating efficiency — in every price range. 

Page after page pictures the newest high fidelity equipment with 
detailed information about characteristics and specifications. 

Whatever you want — whatever you need — speakers, tuners, ampli- 
fiers, turntables, "do-it-yourself" kits, etc —MusiCraft 's new catalog 
features all the top quality components from leading manufacturers. 



Send now for your free copy of the new MUSICRAFT HIGH FIDELITY CATALOG: 



MuAiCiafir 

48-G East Oak Street 
Chicago 1 1, Illinois 



Delaware 7-4150 



address_ 



city 



J 



now you CAN 

Test Selenium 
Rectifiers and 
Condensers 
IN THE SET! 



Check Capacitors 
UNDER WORKING CONDITIONS! 

CAPACITEST 2, 




va mci tB S I 



Quickly, Accurately 
Checks: 

• PAPER, CERAMIC. 
MICA CAPACITORS 

• ELECTROLYTICS 

■ SELENIUM RECTIFIERS 

• CONTINUITY 

• AC/DC VOLTAGES 

• FLASHBULBS 



New Capacitest Series 2 



$0,95 



10 day money 

- — — — — — - w » back guarantee 

with thousands already in use. is an improved 

S&>E%?Sn^ Meter* win not 
call-hark* . . . use CAPACITEST. -Wuratelv, quicklv 
or Intermittent capacitors and leaky electrolytic* 
Compact: 4" x 4" x 2" — lightweight, for bench or tool kit. 



postpaid, i 
Complete, 
to operate 



let 



NOT A KIT 



FREE 



20 Volts or less. Avoid 
« open, shorted, 



limited time 
... . set of test leads 
Free with each CAPA- 
CITEST. Order direct from man 
ufacturer — Include 83 d«. 
with C.O.D k. Save PP & COD 
fees, send S9.9S & we'll pa\ 
postage 



m The Barjay Co. 



145 West 40 Sired New York 18 N Y 
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Time 
for 

Replacement? 





Specify 



OXFORD 

SPEAKERS 




"Put the right shoe on the right foot" by demanding 

the most exact replacement speakers . . . OXFORD. 
Proven for replacement and preferred for original equipment, 

OXFORD offers you the best from 2" to 1 5" ... a streamlined, 
complete line of speakers constantly improved over more than 
twenty-five years of speaker leadership. 

TIME for REPLACEMENT . . . specify OXFORD SPEAKERS . 
you II be glad you did. 

OXFORD Components, Inc. 

Subsidiary of Oxford Electric Corp. 
556 West Monroe Street • Chicago 6, Illinois 

In Canada: Atlas Radio Corp., Ltd. Toronto 

Export: Roburn Agencies, New York City 




50 WATTS fromycur WILLIAMSON 

New DYNACO A-430 




Output transformer and simple circuit 
modifications let you raise the power of 
your Williamson-type amplifier to over 50 
"watts at less than 1% I M distortion. This 
super-fidelity output transformer will jrive 
you double power and douhle listening 
95 pleasure with very low distortion and un- 
equalled transient handwuHh. Its unique 
design uses para-coupled windinjrs, the first 
at your Elec- ha sic advance in quality transformer de- 
tronic Parts siprn since the introduction of interleaved 
Distributor or windings. 



29 



Audio Jobber 



SEE OUR AD ON PACE 116 

Write for details of new Df/naco output 
transformers, circuits, and conversion data 
for Williamson Amplifiers. 



DYNA COMPANY, Dept. RE, 5142 Master St., Phila. 31, Pa. 





Merchandising and Promotion 

Pyramid Electric Co., North Bergen, 
N. J., is sponsoring a contest to promote 
its Twist Mount capacitors. Contest- 
ants must identify capacitors in schem- 
atics published in successive issues of 
Radio-Ele-ctronics and other service 
technician magazines. Judges include 
M. Harvey Gernsback, editorial director 
of Radio-Electronics, Howard W. 
Sams and Oliver Read, 

Amphenol Electronics Corp., Chicago, 
is celebrating its 25th anniversary this 
year. The event will be marked by 
special issues of its house organ The 
Amphenol Engineering News, advertis- 
ing and trade show exhibits. Arthur J. 
Schmitt, president and chairman of the 
board since its inception, founded the 
company in 1932, 

Cornell-Dubilier, South Plainfield, 
N. J., recently held a question-and- 
answer session in Union City, N. J., 
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with Nidisco of Jersey City, N. J,, as 
host. This is part of the company's 
long-range program to help service 
technicians and jobbers. Photo shows 
Ray Leary, sales manager of the Cor- 
nell-Dubilier Jobber Division (third 
from left), surrounded by executives 
and store managers of the Nidisco 
chain. 

Simpson Electric Co., Chicago, which 
recently held a series of color TV meet- 
ings on the West Coast and Texas, will 
also include Denver, Salt Lake City and 
other cities to be announced later in 
the itinerary. Bob Middleton, of the 
Simpson field engineering staff and 
a well-known author and lecturer, is 
conducting the demonstrations. A slide- 
and-tape presentation is being prepared 
for areas which Middleton cannot 
personally visit. 

Weller Electric Co., Easton, Pa., 
awarded prizes to four of its reps who 
were chosen winners in its nationwide 
Christmas display contest. The repre- 
sentatives set up displays in distribu- 
tors' windows in their territories. Photo 
shows Frank Van Gilder, regional sales 
manager; Joseph F. Whitaker, vice 

RADIO-ELECTRONICS 



www.americanradiohistorv.corn 



BUSINESS 




president— sales, both of Weller, and 
John Gruenberg, 2d, and Earle C. 
Thompson of Arndt, Preston, Chapin, 
Lamb & Keen, Weller's advertising 
agency (left to ri^ht), looking over 
some of the 675 photos entered in the 
contest. 

Electro vox Co., Inc., East Orange, 
N.J., designed a new Perpetual Profit 




Builder store fixture as a display and 
sales center for its Walco needles. Dis- 
play incorporates the needle clinic 




Does Everything 




At Ail 

Distributors 




( Continued ) 

which the company developed some 
time ago. 

G-C Electronics Manufacturing Co., 
Rockford, 111., is featuring a starter as- 
sortment of its Stackpole resistors to 
promote packaged carbon resistor sales. 
The assortment includes 30 boxes of the 
most-used resistors in an all-metal 
bench or wall rack. 

Century Electronics Co., Mineola, 
K.Y., designed a new display board 
which holds three of its basic instru- 
ments together with catalog sheets 
describing the entire line. Photo shows 
Phil Horowitz, president of Century 
(right), explaining the display to Doug- 
las H. Carpenter, recently appointed 
national sales representative for Cen- 




tury. Carpenter announced that rep- 
resentation has been arranged for most 
of the country with a few areas still 
open. This is the first time the Century 
line has been sold at the distributor 
level. end 

Learn to 
REPAIR 
| ANY 
I ELECTRIC 
MOTOR 

iU^O Handle any job 
including complete 
Ks* rewinding 

It pays to train for something different! 

ELECTRIC MOTOR REPAIR is ;i 560- page 
training guide that helps you cash in on this 
rapidly growing field. It's the ideal book whether 
you want to train for a good-pay motor repair 
job or simply want to rewind motors in spare 
time as a hobhy. Shows step by step how to 
handle repairs on practically any AC or DC 
motor or generator in common use — from frac- 
tional horsepower to giant industrial motors. 
Special duo-spiral binding brings you 900 how-to- 
do- it diagrams side by side with related text 
SO that you learn fast, even without a lot of 
previous electrical experience. 

A well-paid modern profession 

Kvi'iv step nf every joli is explainer! as clearly as 
A - 1 » i ' . . . from troubleshooting to complete rewinding. 
Over lOf). 000 copies in use in motor shops, schools ami for 
home study. Fully approved by repair specialists, unions 
and instructors. Moro-v-lwek guarantee. 

PRACTICE }Q_ DAYS FREE[ 

! Dept. RE-47, RINEHART & COMPANY, Inc. 1 
I 232 Madison Ave., New York 16. N. Y. 

I Send ELECTRIC MOTOR REPAIR trnlnlnc Ruttle book 

I for lii-rt.iv examination. If ( decide to keep book. 

I I will s«-ml .Sti.95 (plus post;ipe). Otherwise. T will 

I ret n in t>ook promptly and owe you nothing. (SAVE! 

I Send Sfi.»5 with order :mrt wo pay postage. Same 

I lO-d.iy return privilege with money refunded.) 

| Name I 

I Adilress , „ 

I City. '/one. State 

J OUTSIDK U.S.A. $7.50 cash only. Money back if 

I you return Look in 10 Mays. 



flllliD THE BEST- 

BUILD ALLIED'S OWN 




Here is a typical Knight-Kit value- 
available only from ALLIED— one of 

45 great Knight-Kits you'll find 
in our special Supplement No. 165. 
Write for your FREE copy today. 



knight-kit HOBBYIST VALUE 

10-CIRCUIT TRANSISTOR LAB KIT 




Model 
Y-299 



One of the mosl remarkable kits ever devel- 
oped! Yon go from one exciting project to 
another ... each circuit has a practical use, 
and helps to teach you how transistors 
work. One side of the printed circuit hoard 
is screen-printed to show where all compo- 
nents go — after you solder the basic parts 
in place, you change from one circuit to the 
next merely by inserting M plug-in" leads 
into the proper jacks on the board — no addi- 
tional soldering! Makes any of these 10 cir- 
cuits: 2-stage AM radio; photo-electronic 
relay; wireless broadcaster; code practice 
oscillator; elect ronic switch; audio amplifier; 
capacity-operated relay; electronic timer; 
voice-operated relay; electronic flasher. In- 
cludes all parts, 2 transistors, dual head- 
phones (also serve as mike), relay, photo- 
cell, battery, "plug-in" circuit leads, guide 
cards, instruction manual. 3 lbs. 
Model Y-299. Net, F.O.B. Chicago. . . . J 15 45 

OTHER knight-kit HOBBYIST VALUES 
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TESTERS and TECHNICIANS 



DOn'T 




OSClL L ATE 

fACT NOW 



on career openings at 

WESTINGHOUSE- BALTIMORE 

If lack of opportunity, poor working conditions . . . or 
plain "job dissatisfaction" have made you unhappy with 
your present job— consider opportunities at Westing- 
house-Baltimore. Here you will enjoy working with the 
very latest equipment in new, ultramodern plants. Here 
testers and technicians are provided with excellent sal- 
aries, full company benefits . . . and opportunities to 
participate in the development of the newest electronic 
products. So if you'd like a permanent, rewarding career, 
investigate openings now available at Westinghouse* 
Baltimore. 

TO APPLY 

For a confidential interview send a resume 
of your education and experience to 
M. J. Slebzak 
Dept. 614 

WESTINGHOUSE ELECTRIC CORPORATION 
P. O. Box 746 • BALTIMORE, MARYLAND 

WESTINGHOUSE-BALTIMORE 

"AN ENGINEER'S COMPANY" 



Can you think 
faster than this Machine? 




Control Panel of GENIAC set up to do a problem in 
check valve research. 

Be careful ho fort' ymi answer. HKN'IAC the first electrical 
brain const ruct ton kit is equipped to play lic-tac-toe, cipher 
and encipher codes, convert from binary to decimal, reason 
(in syllogisms > as well ;is add. subtract, multiply and 

divide. Specific problems In a variety of fields actuarial, 

police claim settlement, physic 4 *, etc., can be set up and 
solved with the components. Connections are solderless 
and are complete! v explained with templates In the 
manual. This covers circuits and shows how new ones 

Can Vou win^hnd' bnililinK and usinjr {JEN'.VK a wonderful 
experience: one kit user wrote lis; "This kit has opened 
up a new world of thinking for me." You actually see how 
comput in fl. pi otilem solving, and f7;nTi<- play (Tlc-tac-toe. 
nim etc t ran l»> .malvzcd with »i».)l"nn Altrehra and the 
algebraic solutions transformed directly into circuit dia- 
grams. You create from over -Km specially designed and 
manufaetured components a machine that solves problems 
faster than vou can express them. 

Schools and colleges, teachers of science or math, engi- 
neering, philosophy or psychology will tind these excel- 
lent demonstrators of circuitry, solutions in svmbollc 
logic, theorv ol numbers, cvhernetlcs, and automation. 

Note: Teachers take advantage of our lOffr discount to 
educational instilulions and for group purchases. 

SENT) for vour HKSlAC kit now. Only $H).S»5 with over 
four hundred' components and pints, fullv illustrated man- 
ual and wiring diagrams. We guarantee that If you do not 
want to keep fJK.VlAC after one week you can return it for 
full refund plus shipping costs. 

MAIL THIS COUPON 

SCIENCE KITS, Dept. RE47. Oliver Garfield Co. 
124 Lexington Ave., N.Y. U. N.Y. 

Please send me: 

1 (1ENIAC Electric Brain Construction Kit and Manual. 

$19.95 (East of Mississippi) 

$20.95 (Elsewhere in United States) 

$21.95 (Outside the United States) 

Returnable In seven days for full refund if not satisfied. 

I enclose $ m full payment. 

Mv name and address are attached. 
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ENGINEERED ACCESSORIES BY 



ELECTRONICS. 

FOR BETTER TV & HI-FI ^ 



■e 



For elimination of noise picked up 
thru the line caused by motors, neon, 
lighting & heating equipment, appli- 
ances for RADIOS. RECORDERS, HI-FI 
and TV. 




GUARANTEED PERFORMANCE 

• Dual Ferrite Filters 

• Passes all frequencies above I0KC, 
Model DF200 Sale Price $4.95 

There is a Dynamic precision engineered 
Accessory or Service Aid for practically 
every problem! 

INSIST ON DYNAMIC ... THE BEST! 

Full Line Catalog on requesf. 



DYNAMIC ELECTRON IC5-HEW YORK. INC. 

fstat HHFe. Lang Is-loOd. N, t 



found in 



national I 





■ It's the wis* series man *hi fecojnin& 
the h-uge cartridte TegiacpinE.nl marks.!. Ke * 
stdeks (Neils: flstiaiial siatiuf aethers tl j 
31 hraniis sf pbonojnphs spsflity fafletie 
as Ikif erifLnal «quipmeiit cartridge, t 



rflCOUSTlCftL CBBPORATiUN 
^190 Brie Avenue, LynhroDk, New York 

relT TO LEARN CODE 

It is easy to learn or increase speed 
with an Instructograph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
betiinners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready — no QRM. 

ENDORSED BY THOUSANDS!' 

The Instructograph Code Teacher 
llterallv takes the place of an oper- 
ator-instructor and enables anyone to 
learn and master code without fur- 
the7^ assistance Thousands of successful operators have 
•'acquired the code" with the Inst rue toirraph System. 
Write today for convenient rental and purchase Plwi, 




I 



IN5TRUCT0GRAFH COMPART 



m MORSE CODE £»\ 



fc^T H Learn Morse Code — FAST 



PI 



ALWAYS 
READY 

TO HELP YOU 



I TO TEST YOU 
TO TEACH YOU 



by SOUND with 
UNCLE SAM'S RECORDing 

Code signals are transmitted at 
SLOW speed to allow you time to 
DUPLICATE them in DIDAH lan- 
guage or whatever instrument you 
have to work with . . . also at FAST 
speed so that you will be FAMIL- 
IAR with how they SOUND when 
you hear them on the air. 
Send ONLY S1.2S for your 
7 inch 45 RPM Record 

For 12 78RPM send $2.25 

UNCLE SAM RECORDINGS 

59 E. VanBuren St. Chicago 5 

Dealer and Jobber Inquiries Invited ! 

TAPE RECORDlRS 

Tapes — Accessories 

Nationally Advertised Brands 

UNUSUAL VALUES 

Send for Free Catalog 

DRESSNER 

69-02 RE: 174 St. 
Flushing 65. N.Y. 



GIVES YOU 
MESSAGES TO 

DECODE 

Dept. B-4 

Illinois 
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1/0® KEr 

Hut Driver Kit 

No. K 505 




Arthur L. Chap- 
man is the new 
president of CBS- 
Hytron, Danvers, 
Mass. Succeeding- 
Charles F. Stro- 
meyer who re- 
signed, he comes 
to CBS-Hytron 

from Sylvania where he had been vice 
president of manufacturing. 

Arthur E. Davis (right), Alfred W. 
Preskill and Alex Brodsky (lower right) 





were elected vice 
presidents of 
Allied Radio Corp., 
Chicago. The pro- 
motion of the three 
executives who 
have been with the 
company for many 
years is in line 
with Allied's current expansion pro- 
gram and decentralization to develop 
sales and customer service by special- 
ized product lines. 

Irving I. Ser (left), and Mario De- 
Matteo were appointed general sales 

m 




manager and as- 
sistant sales man- 
ager, respectively, 
of Astron Corp., 
East Newark, N.J. 
Ser had been in- 
dustrial sales man- 
ager and DeMat- 
teo jobber sales 
manager. Herman C. Bloom, former 
assistant jobber sales manager now be- 
comes distributor sales manager. 

Merle W. Krem- 

er was appointed 
general manager 
of the Parts Divi- 
sion of Sylvania 
Electronic Prod- 
ucts, Warren, Pa. 
He had been spe- 




Break-Proof 
'--Shock-Proof 
Comfordome 
Handle 

All-Hollow 
Heavy Duty 
Shaft 

Extra Hard 
Long Wearing 
Hex Head 



Convenient! Compact! 

Here's a practical, quality built nut driver kit 
economically priced, too! 5 popular sizes . . . 74 
/ie"' 1 %2 '' %" ideal f° r ever y service need ... in one 
convenient plastic bag with button-down flap to keep 
drivers in place! Made to VACO profc ional quality 
standards throughout backed by our famous uncondi- 
tional guarantee. 

See Your Parts Distributor, Today! 



VACO PRODUCTS CO., 317 I. Ontario Si., Chicago 11, III, 

In Canada; ATLAS RADIO CORf\ P Toronto 1 O r Ontario 



FREE! comic ad card kit 



FREE CATALOG TOO!-shows our complete line of TV Service 
Reports, Call Books, Phone Message Books, Job Tickets, Service 
Pricing Guide, File Systems, Service Contracts. Parts Warranties, 
P 0 Forms, Statement Books, Label Books, Sketch Pads, Cash 
Books, etc. See them at your parts jobber WRITE NOW! 

Oelrich Publications 



FLEXO ACTION MOTORS 

ORGAN contacts and experimental electronics 

Send for free giant catalog listing thousands 
of bargains in motors, relays, timers, trans- 
formers & unusual gadgets. 

SOUNDTRONICS 

630 Arch St. Philadelphia 6, Pa. 





No lessons 
to wait for 



LICENSE 
EXAMS 




Train for 

- r beffer pay 

?n communica- 
tions — most interesting jobs 



LICENSE MANUAL 
FOR RADIO 
OPERATORS 

By J. R. Johnson 

A complete, simpli- 
fied study guide for 
gettine your "ticket" 
as a commercial 
operator. 



Here, at last, is a Nhnplifiwl, 
low cn-;t tiiiUlt* to FCC Examina- 
tions for commercial oueraTor li- 
censes . . . written »<> you can 
easily understand AND 11 KM KM- 
ItKIt IT Covers ALL KJUHT 
exam elements, not just some of 
them. Reviews alniu^t 22il(l typical 
FCC cam in (Mictions. Cives 
straitflit-fo-tlic point answers In- 
cludes full details on the changes 
in examination elements 1 and 2. 
Covers all necessary examination data troin electrical and 
radio fundamentals to navigation and related siihiects. 

Anyone with hasic radio training will find Johnson's 
LICKNSK MAXl'AL FOTt COMMKKCIAL Ol'KKATOKS 
the ideal training hnok for mitliiiuz this import ant step 
in gettiiiK one of comniunieat ion's must interesting, best 
paid technical jobs 

10-DAY FREE EXAMINATION 

r 1 

I Dept. RE-47. RINEHART & £0., Inc., | 
■ 232 Madison Ave., New York 16, N. Y. 

' Send Johnson's LICENSE MANUAL FOR RADIO OPER- | 

I ATORS for 10 -day examination. If I HecMo to keep • 

1 book . I will send $5 . on (plus postage! ( n full pay- | 

I merit. Otherwise . I will return book anil owe nothing- . 



Only from famous COYNE do you got this 
! modern up-to-the minute TV Home Training. 
I Easy to follow instructions — fully illustrated 
| with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Job Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS— part time or full time. COSTS 
MUCH LESS— pay only for training — no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Hook 
and full details including KASV PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION — NO SALESMAN WILL CALL. 




COYNE J 



FOUNDED 1899 



Address 

City. Zone. State 

OCT SIDE U.S.A.—S5.50 cash with order. Same 
10 -day return privilege with money re} untied. 



B. W. COOKE, Jr. 
Pres. 



A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 

SOO S. Paulina Dept. 47-HT4 Chicago 12. Illinois 

(~COYNE ELECTRICAL SCHOOL 
I Television Home Training Div. 
500 S. Paulina St., Chicago 12, 111., Dept.47-HT4 

I Send FREE BOOK and details of your Television 
I Hume Training oiler. 



J AJJn 

L c i y . 



State^ 



APRIL, I 957 
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016 LOAD 




OAul CUiHLQ u>e ^ ! 

WITH ANOTHER LOAD OF 

SELENIUM RECTIFIERS REPLACED 
BY THE M-500 SILICON RECTIFIER. 

MOST SMART SERVICEMEN 
ARE REJUVENATING WEAK TV. SETS 
— ARE YOU HUH ? 



^ark 



es 



RECTIFIER DIVISION 



arzian 



INC. 



415 N. College Ave., Bloomington, Indiana 

IN CANADA: 700 WESTON RD-JORONTO 9, TEL ROGERS 2-7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY 



PEOPLE 



( Continued ) 
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cial assistant to Marion E. Pettegrew, 
vice president in charge of the Radio 
& Television, Parts and Tungsten & 
Chemical Divisions. 

Obituaries 

Robert E. Burrows, general sales and 
advertising manager of Thomas Elec- 
tronics, Inc., Passaic, N. J., at his home 
in Livingston, N. J. 

Joseph F. Moscato plant superinten- 
dent of Quam-Nichols, Chicago, of a 
heart attack at the age of 44. 

Personnel Notes 

. . . John L. Burns was elected presi- 
dent and a director of RCA. He suc- 
ceeds Frank A. Folsom who becomes 
chairman of the Executive Committee 
of the board. The move was made to 
permit an orderly transition of man- 
agement when Folsom retires in two 
years in accordance with his announced 
intention. At that time he will con- 
tinue for five years with RCA in a 
counseling capacity. Mr. Burns was 
formerly a senior partner and vice 
chairman of the executive Committee 
of the management consultant firm of 
Booz, Allen & Hamilton, which includes 
RCA among its clients. Brig. Gen. Dan- 
iel Sarnoflf continues as chairman of 
the board and chief executive officer. 

. . . Frank Van Gilder and C. R. Rob- 
ertson were named regional sales man- 
agers for Weller Electric Corp., Easton, 
Pa. They were previously assistant 
sales managers. Both will maintain 
headquarters in Easton. 

. . . Edward Bishop joined Halli- 
c rafters Co., Chicago, as controller, 
from Johnson & Johnson Co. John R. 
Halligan, acting budget director and as- 
sistant to the manager of accounting, 
was advanced to assistant treasui^er. 

. . . G. A. Godwin and Edward L. 
Nung were elected vice presidents of 
P. R. Mallory & Co., Inc. Indianapolis, 
Ind. Godwin is general manager of the 
Mallory Metallurgical Divisions; presi- 
dent, P. R. Mallory Plastics Co., and 
chairman of the board, Electronic 
Timers Co., all Mallory divisions. Nung 
is general manager of the Mallory Elec- 
tronic Divisions. 

. . . R. T. Leitner, chief engineer of 
Technical Appliance Corp., Sherburne, 
N. Y. was named vice president and 
director of engineering. 

. . . Dr. Frank Jaumont, joined the 
Delco Radio Division of General Motors 
Coi*p., Kokomo, Ind., as director of re- 
search and engineering— semiconductors. 
He comes from Franklin Institute, 
Philadelphia, where he was chief of 
physics and metals section. END 



CORRECTION 

Mr. Becker has called our attention 
to a typographical error in the parts 
list for Fig. 1 of his article "TV Tube 
for High Fidelity" in the February 
issue. The power transformer should 
be a Triad R-12A instead of an R-1ZA 
as listed. 
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/learn more..^ 
£ earn more! } 

Let these Rinehart 
how-to-do-it books train you 
for good pay in specialized fields 

It pays to specialize in things not everyone 
else is studying! These famous Rinehart 
books are complete, easy to understand, 
fully authentic. Start your training with 
them at home today for more interesting 
work and bigger pay. 

CASH IN ON HI-FI SERVICE 
AND CUSTOM BUILDING! 



1UCH F1DKMTY TECHNIQUES 
by John 11. Newitt U a 4!»-J-i»a«e 
kwUIv for hobbyists, si'rvircmen and 
custom huil<ln<. Show* how to gl'I 
better lii-li results at less cost ; hiiiv to 
service lii-fi: compares different tt't'hnniUfs 
ami inrtbocls and is era tinned full ot con- 
struction lips itml ideas. 203 illustrations. 
Price $7.50 





BE AN EXPERT ON 
MAGNETIC RECORDING! 

MAGNETIC UECOIlDlNf! by S. J. 
Ucutin covers every yhase of wire 
and tape leimrdiiu: wiuipun'iit. com- 
ponents, measurements ;iud appliea- 
t j on — from IiikIi fidelity work to broadcast- 
Um„ front movies to industrial installa- 
tions, secret communications and till the 
£ rest. lUi illustrations help make every 
step absolutely clear. Trice $5.00 

REPAIR ANY HOME 
ELECTRICAL APPLIANCE 

This 370 -paw Khiehart KI/1-X.TUI- 
C.\L Al'PLIAXCK SEItVU E MAN- 
UAL brings you complete, »-asy re- 
pid r instruct ions for practically every 
appliance used in modern homes. Even in- 
cludes appliance refititshitiK methods. I Jives 
you tin "know how" to add a profitable 
sideline to your radio-TV service ... or to 
bnild a full-rime uppliance repair busi- 
ness. Trice $fi.0rt 

LEARN TO FIX OR REWIND 
ANY ELECTRIC MOTOR! 

Train for something really different ! 
This Kraut 500-ihiip ELECT IUC 
MOTOK KKPAJIt guide n&ens a fas- 
cinating liig pay Held, eve/i to betfin- 
Covcrs all repairs J'Ll/S eomph'te 
rewinding of practically every AC or DC 
motor or generator . . . also motor con- 
trols. Approved by instructors, repair spe- 
cialists and unions. Trice ?6.95 



LEARN TO USE INSTRUMENTS 
BETTER AND FASTER! 

BASIC ELECTRONIC TEST IX- 
RTlll'MENTS helps you work better 
and faster on service jobs. Shows 
how to put old instruments to tiew 
teaches you to interpret readings, 
etc. A complete, fully understandable in- 
-t rumen t training course. .Explains over 60 
instruments including the latest types . . . 
outlines work -saving shortcuts. '2->-i pages. 
I»i ice $4.!k r ) 




tiers. 




uses; 



-STUDY 10 DAYS FREE!-- 

Dept. RE-47, RINEHART & CO., Inc., 

232 Madison Ave., New York 16. N. Y. | 



in lO itavs, I will either remit price Indicated above 
for each book (plus postage) or relum hemk to you 
and owe nothing. (SAVE ! S»nd r a*h with Of'ler and we pay 
po*tng*. Same 10 day re'um -privilege u ith "lOiicy refunded. ) 



Name 
Atlfl res 



City, Zone. State 

OtfTNlDR V. S. A.— Add r,Oc for tach hook to ror'r handling 
Cash 'i it'i Order only. Money refunded if you return hooka in 10 



technical 

Literature 




APRIL, 1957 



HI-FI SUPPLIES 

A new catalog presents the complete 
specifications of components along with 
explanations of their engineering fea- 
tures. Color photos show applications 
in the home. Additional features include 
a question-and-answer section in non- 
technical language and also a high- 
fidelity planning guide. 

H. H. Scott, Inc., Dept. NR 12, J85 
Putnam Ave., Cambridge, Mass. 

TV SERVICE SHOP PLANS 

In TV Service Shop Plans, the service 
technician will find black-and-white 
drawings that completely plan a TV 
service operation. Sketches include a 
floor plan designed for two technicians 
but flexible enough for adaptation to 
individual requirements. Sales area and 
office, shop, storage room, lavatory and 
lighting are provided for, too. Further 
diagrams outline construction of the 
sales counter, small parts inventory, 
duplex workbench, operational-test and 
storage rack, technical data and rec- 
ords. They are accompanied by lists 
of necessary materials. A planning 
page of cutouts is included. 

General Electric Tube Distributors. 

SWITCHES 

An assortment of switches, including 
phenolic, ceramic, lever action, spring- 
return, power, subminiature, slide and 
those with H-type indexes is offered in 
this catalog. Pages 6 through 25 of its | 
33 pages describe special designs not 
found among stock items. Considerable 
attention is given, also, to the hardware 
and accessories for mounting and 
shielding switches. 

Centralab, 000 E. Keefe Ave., Mil- 
waukee 1, Wis. 

CLOSED CIRCUIT INDUSTRIAL TV 

The latest descriptive literature on 
the Blonder-Tongue Observer line of 
closed-circuit TV equipment features 
its TVC-1 camera and is accompanied 
by an applications checklist designed to 
assist both the potential user and dis- 
tributor in planning integrated closed- 
circuit systems. 

Blonder-Tongue Laboratories, Inc., 
526-36 North Ave., Westtield, N. J. 

INDUSTRIAL TELEVISION EQUIPMENT 

A new 8- page descriptive brochure of 
industrial TV equipment contains many 
illustrations of the latest developments 
in cameras, monitors, controls, lenses 
and the other accessories for a camera 
chain of any kind. Included are cameras 

139 



TtT 



kits 



lowest COST because our giant buying 
p.ower passes biggest savings ©n"to you . . . 
you do fhe easy assembly, gel professional 
results and SAVE ! 



buud because KNIGHT-KIT 
M Step-and-Check M instrutfion manuals are 
marvels of clarity— it's jusl like having a 
good instructor at your sicte. 



MONEY-BACK GUARANTEE: When properly 

assembled, KNIGHT-KITS fully meet pub- 
lished specifications, or we refund your 
money. 



knight-kit HI-FI VALUE 

SENSATIONAL HI-FI FM TUNER KIT 




Model Y-751 Deluxe custom hi-fi styling 

775 ^ an ^ F'v wnee ' tuning 
O I ^ Printed circuit— easy wiring 

The best-looking, best-performing tuner 
kit your money can buy. Covers 88 to 
108 mc; features AFC (with special dis- 
abling circuit); pre-ad justed RF coils; 
pre-aligned IF's; cascode broad-band 
RF amplifier; drift-compensated oscilla* 
tor; illuminated lucite pointer. Sensi- 
tivity is 10 microvolts for 20 db of 
quieting across entire band. Ideal for use 
with Knight-Kit 20-Watt Amplifier or 
any amplifier with phono-tuner switch. 
13 x 8 x 4". Complete, ready for easy 
assembly. Shpg. wt., 12 lbs. **»^7? 
Model Y-751. Net, F.O.B. Chicago 5 37 75 

See our Supplement No. 165 for additional 
knight-kit Hi-fi values 



free 




SUPPLEMENT 

featuring knight-kits 

Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight-Kits, including 
Test Instruments, Hi-Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 



)RDER -FROM 



>ept. 02-D7, 100 N. Western Ave., Chicog 
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STAN BURN 



STAN-BURN SPECIAL 

COLLARO-RC 456 
4 SPEED HI-FI UNIT 



COLLARO-RC 456 RECORD 
CHANGER WITH BASE (Mahoq 
or Blonde) 

GE VARIABLE RELUCTANCE 
CART OIA SAP NEEDLES 

1ARMONKAROON PRELUDE PC 
200 lO WATT AMPLIF 
NORELCO 12 DUAL CONE 
SPEAKER ^9760 or ELECTRO 
VOICE SP12B SPEAKER. 
12 CORNER BASS REFLEX 

ENCLOSURE (Mahoq. or 

Blonde) 



Complete Unit 
$193.87 Value 
OUR PRICE 

144 s 



HI-FI DIAMOND NEEDLES— 1 Yr. Guar. 

$9.49 eo. 
$11.49ea. 



SINGLE DIAMOND 

NEEDLES 

DIA SAPP TANDEM 

(Dual Needles) 

For ail popular cartridges. Specify make. Shipped PPD 



NEW— AUDAX TONE ARM KIT — 

Accommodates any make cartridge. 

KT-12-12 KIT S14.55 Fact. Assent $24.00 

(T 16 16 KIT 17. SS " " 30.00 

Assemble in 20 minutes. Save SO°/o- Shipped PPD. 



FREE! 



ELECTRONIC PHONO FACTS 



(Value SI) A handy reference guide by Maximilian 
Wei I jam-packed with valuable info, for the Hi-Fi 
enthusiast. Send for it now. Address Dept. RE-4. 



CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 



STAN- 
CE. Type BURN 
SIS 80 10BP4-- SIO.OO 

19 lO 12LP4A 13-95 

12QP4 ... 10. SO 

IB 75 12UP4 15. OO 

20 75 14CP4 13.75 

150P4 14. SO 

33 75 16AP4 18.50 

32.20 16DP4A 15.25 

23. SO 16KP4 15.75 

27. 20 16KP4A* 18.75 

33 75 16GP4 ... 18.75 

31. SO 16LP4A. ... 15.25 

31 SO 16WP4 .. 15.25 

23. 50 17BP4. 15.75 
27 . SO 17BP4B* 



STAN- 
CE. Type BURN 
S30.75 17CP4 ... 520. 50 

33.90 17GP4 21.50 

24.75 17LP4 18.00 

37.00 19AP4A . 24. OO 
28.35 .20CP4A . 18.95 
32.10 20CP4B* 21.95 
36. OO 21AP4 25. OO 

29.75 21EP4A. 20.15 
33.50 21EP4B* 23.25 

30.90 21FP4 21.15 

37.00 21MP4 26.25 

29.75 21YP4 22.00 

100. OO 24AP4. 56. OO 

(6 mos. guar.) 
46. 60 24CP4A* 38. OO 
48. 20 24DP4A* 39. OO 



18.75 

Aluminized — Inquire for any tube type not listed 
Stan-burn CRT tubes RCa licensed — Mfd. hy Lincoln 
Prices subject to change without notice 

RECORD CHANGERS 



COLLARO 

RC 456 _ S33.81 

RC 456 w th GE RPX050 cart 41.85 

RC 456 w.th GE RPX052 Diam Sap 55.37 

RC0456 w-th Ronnette Cart 36.80 



GARRARD 



RC 88 SS3.41 

RC 88 With GE RPX050 61.45 

RC 88 with GE RPX052 Diam Sap 74.97 

RC 98 _ _ 66. 15 

RC 98 with GE RPXOSO 74.19 

RC 98 with GE RPXOS2 Diam/Sap 87.71 

TAPE RECORDERS — Famous Brand 

Special special 

Li*t Pr $249.9." $169.00 lA>t Pr. $ 129.05 $79.95 
List Pr. 109.95 129. OO List Pr. 79.95 59.95 
Write for complete illustrated details. 

$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG 

consisting of: Porcelain sockets, coils, speaker, trans 
resis. cond. ONLY SI .98 (plus 50c postage) 



WHY k HI-FI COMPONENTS 

IV w ^KITS # RECORD PLAYERS 

PAY r TAPE RECORDERS • TUNERS 

M /\ Dr9 AMPLIFIERS • SPEAKERS 

lYIUKt . ELECTRONIC PARTS & TUBES 

Top brand nationally adv. merchandise in this and 
other Radio & TV mags, is yours at low, low cost. 
Send us your list. Give Mfr's name and Model No. of 
item. Write for *57 catalogs to Dept. RE-4 today. 

U I TC • We stock the following manufacturers 
1 ^* and other nat'l brands. See ad index 



EICO 

QUALITY 
JENSEN 
C A LSI V A R T 

All domestic orders shipped prepaid for limited 
time. Send us your list. Order by Mfr. and Mod. No. 



ARKAY 
PRECISE 
ELECTRO. VOICE 
DYNA 



We invite export inquiries and offers. Our export de- 
partment will give special attention to expediting 
foreign orders at minimum commissions. We are 
authorized distributors for United Motors, all Delco 
and Gen. Motors Auto Radio parts in stock. 

We also carry a complete line of popular makes of 
Radio Tubes at SO 10 discount. Also many other 
special purpose and transmitting types, and all elec- 
tronic parts and equipment at lowest prices. Send 
us a list of your requirements for prompt quotations. 
Terms: 2Q0/ o with order. Balance C.O.O. All prices 
F.O.B.. NEW YORK Warehouse. Minimum order SS.OO. 
Write for our latest price list and Hi-Fi Catalog RE-4. 
All Prices Subject to Change Without Notice 



STAN-BURN ELifTTRQUICS CO. 

J5« {ON FT ISUNO AVE. ? B'KLYN 18, 



ELECTRONIC 
COMPUTERS 

M IN (LOG, new radically low-priced analog 
computer. For education and research. Wired 
or kitform. 

Complete instruction in computers, AUTO- 
MATION, ROBOTS, electronics, mathematics. 
Courses range from beginner's level up to 
commercial. Over 30 courses taught! Price: 
range from $5 to $52. You may build actual 
computers as you go along by taking any one 
of our COMPUTER KITS. 

Plans for digital or analog type computer S3. 
Plans for light seeking robot, 50c. Set of 50 
diagrams for experimenters $2. 
We teach mathematics by the new method 
too! Designed for fast effective learning: 
FUNCTIONAL MATHEMATICS. From simple 
algebra to calculus and differential equations 
in one integrated course. Try a lesson at our 
cost. 

We offer the ANALOG EXPERIMENTAL KIT 

for home-builders, complete computer when 
assembled. Price: $46.50 plus shipping. Best 
suited for beginners in this field. 
New off the press: ROBOTS! Complete book 
on the construction and building of robots. 
Entirely devoted to easy-to- build projects 
and leading up to HOMO ROBOTUS, the 
men of metal, for which plans are included. 
Priced at less than the price of a single set 
of plans: only $5.50 postpaid. 
Send for FREE introductory copy of magazine 
"ELECTRONIC BRAINS EXPERIMENTER" 

ELECTRONIC BRAIN 
ENTERPRISES. INC. 

1015 Atkin Ave., Salt Lake City 6. Utah 




CRYSTAL CONTROLLED 
CONVERTERS 

POLICE • FIRE • COMMERCIAL 



Precision — Stability 
Sensitivity 
Easy Installation 

$32.50 



• A compact converter supplied with commercial tol- 
erance crystals, self contained automatic noise lim- 
iter. Also models with squelch. Ideal for mobile or 
home use. 

TUNERS 

Enjoy FM Programs 
While You Drive. 

• FM BROADCAST 

• 30-50 MC 

• 108-176 MC 

from $22.50 

WRITE FOR LITERATURE 



KUHN ELECTRONICS 

H SLEN WOOD CINCINNATI 17, 




TELEVISION TUNERS REPAIRED 

We repair all makes of VHP tuner*, from 
1 948- 1 957 



! I2 



00 



plus major parts such as: detents, shafts, 
wafers, switches and antenna coiJ>. 
PROMPT SERVICE. Your tuner returned 
to you C.O.D. postage prepaid. 

90 day Guarantee 

WRITE FOR OUR LITERATURE 

DETROIT TUNER MANUFACTURING COMPANY 
14218 Fenkell Detroit 27. Michigan 



GARAGE DOOR 

fiPrMrP Actuator 

Vr LULII Mechamsm$24.50 

EASY TO INSTALL. SAFE. RELIABLE 

WRITE for interesting free information . . .TODAY 
P. E. HAWKINS CO. 

S31 PROSPECT DEPT. R-E KANSAS CITY 24. MO. 
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with full remote control for adjust- 
ment of focus and iris apertures and 
for both hig-h- and low-speed tilt and 
pan. Also listed are special weather- 
proof and explosion-resistant housings, 
and various lenses and turret heads. 

Philco Corp., Government and Indus- 
trial Dir., 4700 \V iss ahickon Ave., Ph d - 
a del phi a , Pa. 

SILICON RECTIFIERS 

Handbook No. fib' 9 has two purposes. 
It catalogs the maker's silicon recti- 
fiers and lists RETMA's IN numbers 
alongside regular part numbers. 

Sarkes Tarzian, Inc., Rectifier Div., 
415 N. College Ave., Bloomingtou, hid. 

ARMS 

How Good Is Your Arm covers such 
important aspects of transcription arms 
as resonance, tracking, tracking error, 
torsional resonance and pivot design. 
Numerous charts illustrate its text. 

Fairchild Recording Equipment Co., 
10-1,0 45th Ave., Long Island City, N. Y. 

HI-FI SYSTEMS AND ACCESSORIES 

The high-fidelity products of the 
leading manufacturers can be found in 
this l!h">7 High -Fidel it if Catalog. It is 
divided into amplifier, tuner, record 
changer and speaker sections, each with 
a preliminary explanation of that com- 
ponent's role in a hi-fi system. 

Hudson, 48 W. 48th St., New York. 

LOW-VOLTAGE POWER SUPPLY 

A new low-voltage power supply 
catalog, lf> pages in length, contains a 
Power Equipment Questionnaire form 
for requesting information on special 
and custom-built power supplies. 

Opad Electric Co., tii) Murray St., 
New York 7, N. Y . 

ELECTRONIC SUPPLIES 

This 1957 catalog of electronic prod- 
ucts covers a wide range of equipment, 
components and supplies for television, 
communications, industry and defense. 
It has complete manufacturers' new 
products and catalog indexes. 

Federated Purchaser, Inc., 1021 V. S. 
Route 22, M onnt a inside, N. J. 

CHOPPERS 

A complete new chopper catalog with 
electrical and mechanical specifications 
is presently available. Included, also, 
are new flange-mount wire-in models 
for high-frequency operation. 

James Vihrapowr Co., 4050 N. Rock- 
well, Chicago 18, III. 

Co rreotion 

There is 50c charge for Tuned to 
Tomorrow (February Technical Liter- 
ature) . 

National Co., Inc., 61 Sherma)i St., 
Maiden, Mass. 



Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head — do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 



ARK AY Kits 



ARKAY Makes 
Transistor History 1 

Specifications: 

Krcq. UiiliKc. ."i-lO-ltitlilkc. ; 
Inter. Kreu.., 4 ."Kike. ; Speaker. 
2%" Alnico V; Hatter}. 1 ;{'.<, 
v«tli: lint, hrain. 5.3 Ma.: 
Hat. Lite. 1">U his. ; INroer 
Oututit, 7." niillwtts. (max i ; 
Kiir phone J nek for pvt. listen- 
ing : Cabinet II tali -impart 
stymie: Dimensions, .V^ x 
x IV: Antenna Larue 
Fenite Rod ; l.K. I 'oils- i:n 

ShlK tuned ; <Ke. Coil SllIK 
Transistor Converter: X'l Trmwi 
X8 Transistor 2nd" IF.: I U 
tor; X4 Transistor Audio l)ri\ 
sistor Tower Output. 



. lead the tieid 




tuned 

stnr 1 
Diode 

it; X5 



XI — 

t i.F. : 

Detec- 
Tran- 



$ 31 45 

Fed. Ex. Tax Incl. 
Sportsman Carrying 
Case $1.75 




5 TRANSISTOR 
PRINTED CIRCUIT 
SUPERHET PORTABLE 

The revolutionary TR-fl is an advimeed engi- 
neered kit usinK 5 transistors Ac eiy-tal diode. 
A full Superhet printed eireuit board euts wir- 
ing time to a minimum. Consists ot a enmerrer, 
2 stages of I.F. amplification, diode detector, 
audio driver ami class A power amp output 
stage. Subminiature components n<ed through- 
out. 



ARKAY Model FL-10 
Hi-Fi AMPLIFIER 

A super lin. Williamson 
12-watt Hi-Fi amplifier 
with built-in pre-amp. 18 
watt peak with a fre- 
quency response of 20- 
40,000* cps. 4 controls 
including record equaliza- 
tion i LI', RIAA. EUR». 
Output impedances. 4, S, & 
16 ohms. Special output for 
simultaneous tape record- 
ing and monitoring. $28.95 
Wired & tested $43.95. 

ill i iiiNir lilllllllilir-iiiil 



Hill 

Another ARKAY First 

SPECIFICATIONS: 

ELECTRICAL RATING SJ volt tran- 
sistor t-ncifrizer 
OPKKATI\'<! FHE(H T EN<'1ES 

Tl'VIN*; ItAN'OK- -54<l to 1620 KC 
I.F. AM I'D F I Kit— 4 55 KV 
I'OWKK (UTITT 
SI'FAKKU- laitre 



—275+ milliwatts 
ilnleo V Permanent 



TRANSISTOR mMI'I.KMKNT 



!.it.) 



run v 



= X5 



nplUier 

Hode detector- AIIC takeoff 
■lass U (1 liver 
•lass R ,>uli>ut 
[•i rl.is* M outnut 

$ 37.50 

Federal Excise Tax Included 




At" AY 
Model TR-6 
TRANSISTORI7ET 
PORTABLE 
SUPERHET 
RECEIVER 

The model Tn *> Is a newly de- 
sie;nt-d all transKinr portable 
superhet receiver, push-pull 
Cla»»t U output providing clear 
crisp outnui better than 27 3 
milliwatts, Construction is ex- 
tremely simple because of the 
advanced engineering tech- 
Cliques employed ill its desittn. 



NEW! 




ARKAY Model HFT-7 
Hi-Fi AM-FM Tuner 

■I UV sensitivity for 20 <lb 
<iuietintr. Automatic fre- 
quency control with provi- 
sions for AFC erase. Allows 
pinpoint, hijjh selectivity 
tuning. Foster-Seeley (Us- 
er imina tor, high efficiency 
AM loop stick antenna and 
temperature compensated 
oscillator circuit. New I 
Wired & Tested S49.95 
Kit Less Cover $32.00 
Cover for Above $:i.'.*5 
FM only— $25.75 
Fed. Ex. Tax Incl. 



SPECIFICATIONS: 
POWER— 30 watts @ 1% 
IM. 

FREQ. RESPONSE ±Vi 

db.- 10-40,000 cps. 

HUM— 120 db. below rated 
output. 

CONTROLS— (6) Func. se- 
lector, loudness, bass, 
treble, level set, 5-posi- 
tion level compensation 
control 



ARKAY MODEL FL-30 
Hi-Fi AMP-PRE-AMP 



Featuring a transistorized 
front end for use with ii n-- 
luctuncv pick-up, this engi- 
neering masterpiiTi- assures 
the finest in Hi-Fi reproduc- 
tion. Record equalization for 
more than 30 labels (LP, 
RIAA. & EUR). CompUte 
with rose gold panel and 
black cabinet. 

KIT $49.95 

WIRED & TESTED $74.95 



FREE! 



Illlllllllllllllllllllllllllllllllllllllll 

Get the new, big catalogue & specifications of the remark- 
able ARKAY line — Now at your local dealer! 

Prices 5% higher West of the Mississippi 



ARKAY 120 Cedar Street - N. Y. 



BEWARE OF IMITATIONS 1 *M 

There Is Only One Original Dependable NO-NOISE 


Volume (Uaiis im n it»s pn>t , r«. 

t^M not a cai-lHii tit soliitwui Wnll 

Control .nnlihlp in 't;- n.u t 0/ nDis\ 

and \m t.. mivi nun S2.25 
Contact 


TUNER-TONIC 

with PERMA-FILM 

Cleans, luhrlraU's. restore 
all tuners Including wafer 
typo. Won't chjuige or af- 
fect rapacities, inductance 
or resistance. Won't harm 
insulations or precious 
metals, nor attack plas- 
tics. For television , ra- 
dlo and FM . Fliminates 
all noise, oxidation and 
dirt Indefinitely. Net to 
Non- toxic. servicemen 
nnn-lnflatn- « „ 
tnable. in- - * „fz; 
sure trou- Aerosol " n 
ble-free *A 95 
perform- y 
an re. \J 
Extra economical in-- * 
cause a small amount 
does the jobl 




Restorer ^jflfe. 

with 

Perma- 

Film ^vu**\T" rf 
tie*" N 0t " <1 nn 

to " serv- | J "Uia^l 
icemen. " ^Bi^^^ 


AT o 

III OISE" 

L 


! ^^^ 


Also available in 8 
' ^ oz, bottfes and quart 

w At your nearest dis- 
tributor. 




ELECTRONIC CHEMICAL CORP. 

813 Communipaw Avenue Jersey City 4, N. J. 



APRIL, I 957 
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"ONE DOLLAR"! 

As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee. 



3 - RCA — 55012 RESISTANCE LINE CORDS $ 

15 -ASSORTED ROTARY SWITCHES $ 

100 -ASSORTED Va WATT RESISTORS $ 

70 -ASSORTED 1 WATT RESISTORS S 

35 -ASSORTED 2 WATT RESISTORS $ 

3 - TV CARTWHEEL CONDENSERS 20kv $ 

100 - FUSES 1 AMP stan.iar,! size 1 U" x i 4 " $ 

100 -TUBULAR CONDENSERS -<>2— loov.' $" 

100' - FINEST NYLON DIAL CORD ho*t size . . .$" 

200 - SELF TAPPING SCREWS jts x ia» $1 

400 -ASST. SCREWS, NUTS, WASH, RIVETS. .$1 
50 -ASST. TUBULAR CONDENSERS 85° Si 

35 - ASST. RADIO KNOBS s-rmv and pu*h-on $1 

100 - KNOB SPRINGS standard size =Wt" x Via". ... .SI 

50 -ASST. SOCKETS <»•") miniature $1 

50 - ASST. MICA CONDENSERS ™me in 5% . . .$] 

50 -ASST. CERAMIC CONDENSERS $1 

10- ASST. VOLUME CONTROLS los* switch $1 

5 -ASST. VOLUME CONTROLS with switrh $i 

20 -ASST. PILOT LIGHTS ri4, 4<i, 47. si $1 

10 -PILOT LIGHT SKTS. hnyomn type, wiri"«l Si 

50 -ASST. TERMINAL STRIPS i. 2. 3. 4 iu K . . .$1 
10 -ASST. RADIO ELECTRO. CONDENSERS ... SI 
5 -ASST. TV ELECTROLYTIC CONDENSERS. . .$1 

10- ASST. TV COILS rwaklnp, width. etc....$l 

10-6 FT. ELEC. LINE CORDS with piu* $1 

5 - TV CHEATER CORDS with imth „i«ks $1 

200' - HOOK-UP WIRE & SOLDER KIT $1 

100' -TWIN LEAD-IN WIRE 3001? heavy duty 

50' - FLAT 4-CONDUCT. WIRE, many purposes . . $1 

10 -AC-DC ANTENNA HANKS mi-h an hh., $' 

25 -ASST. MICA TRIMMER CONDENSERS Si 

50 -TUBULAR CONDENSERS .l-aouv $1 

50 -TUBULAR CONDENSERS .02-4<>ov $■ 

50 -TUBULAR CONDENSERS .ooi-mmv $' 

25 -TUBULAR CONDENSERS oi-gomv $1 

20 -TUBULAR CONDENSERS 25 600v. $' 

20 -TUBULAR CONDENSERS ,<>i7-,hm»v $' 

3 - ELECTROLYTIC COND. 5o/3o - isov $l 

5 - ELECTROLYTIC COND. 100/50 - so/25v S 

3 - ELECTROLYTIC COND. «') ■ ««v SI 

3 - ELECTROLYTIC COND. 40/10/10 - 4sov $] 

3 - ELECTROLYTIC COND. 40/40 - 450v SI 

5 - ELECTROLYTIC COND. hum ■ io/«v...$i 

15 - TUBULAR CONDENSERS .ms-iaoov $1 

10 - HV TUBULAR CONDENSERS .o<m-2ooov . . .$■ 
10 - HV TUBULAR CONDENSERS .oij. 2 (»(»»v ...$< 
10 - HV TUBULAR CONDENSERS .nos-aooov ...SI 

8 -HV TUBULAR CONDENSERS .ooi-aooov $1 

5 -HV TUBULAR CONDENSERS Aum-tuumv $1 

20-10KV CARTWHEEL COND. total list S:i5 ...$< 
35 — MICA COND. 20 - 30 mmf & 15-IOO mmf . 



35 — MICA COND. 20 - 470 mmf & 15 - looo mmf $' 
35 — MICA COND. J»» - :)000 mmf & 15 - J OK mmf $ 
35 - CERAMIC COND. 20 - l mmf & 15-47 mmf 
35 - CERAMIC COND. -20 -ah mmf &- 1 5- 1 son mmf .$ 

35 — CERAMIC COND. 2().25(l mmf and 1G-680 mmf$' 



50 - 100U Va WATT RESISTORS 5% $1 

75-680S Va WATT RESISTORS 10% Si 

75 -470K<> Va WATT RESISTORS 10% $1 

50-3.3U 1 WATT RESISTORS 10% Si 

50- 3900<J 1 WATT RESISTORS 10% $1 

50-15K12 1 WATT RESISTORS 10% $1 

50- 120K12 1 WATT RESISTORS 10% $1 

50 - 150KU 1 WATT RESISTORS 5% $1 

50 -470KSJ 1 WATT RESISTORS 10% $1 

50-2.2 MEG 1 .} 1 WATT RESISTORS 10% $1 

25-2.212 2 WATT RESISTORS 5% $1 

25-3.31? 2 WATT RESISTORS 5% $1 

25-2701? 2 WATT RESISTORS 10% $1 

25-4700 2 WATT RESISTORS 10% Si 

25- 100K1* 2 WATT RESISTORS 10% $1 

10 -ASST. WIREWOUND RES. s. in, 20 wan* ..$1 
3 - AUDIO OUTPUT TRANSFORMERS 5oui ty P < .$1 
3 - AUDIO OUTPUT TRANS, hkh or eve type . ..$ 
3 -IF. COIL TRANSFORMERS i5>x« $1 

3- I.F. COIL TRANSFORMERS 10.7 mc fm S 

4 - OVAL LOOP ANTENNAS asst. hi- S atn types. . $1 
3-LOOPSTICK ANT. new femite. a.ltust.thle $' 

12 -RADIO OSCILLATOR COILS 45<sk«> $ 

3 - Va MEG VOLUME CONTROLS «nh swit. h . . 

1 - 4" PM SPEAKER alni<-o rS magnet $ 

1 - 5" PM SPEAKER alni. o r5 m : „rnot %' 

5 - SETS SPEAKER PLUGS, whed S 

2-S2.50 SAPPHIRE NEEDLES 4000 playing $ 

2- SELENIUM RECTIFIERS i-«i5m«. i-io.imn. ...$" 

5 -DIODE CRYSTALS -2^x21 2.1x2a i-iN64 $ 

1 - $7 INDOOR TV ANTENNA m- K ain 3 K «-iinn ..$ 

1 - TV UNIV. FOCALIZER luUunls for any ahimiju- .$ 

1 - TV VERT. OUTPUT TRANS, to to 1 ratio $' 

5 -TV CRT. SOCKETS wPh <*" Jea«)s $ 

5 - HI-VOLT. ANODE LEADS with ix» ha.is $ 

1 - TV SYNCHROGUIDE TRANSFORMER ^msriS' 
1 - TV SYNCHROLOC TRANSFORMER *2oht8 .$ 
1 - TV RATIO DETECTOR TRANS. 4.5m«- $ 

1 - SET TV KNOBS standard typo inrl. decals $' 

1 - LB SPOOL ROSIN CORE SOLDER 10/00 $ 

6- SPIN TIGHT SOCKET SET to 7/ig-.. 

3 - TV ALIGNMENT TOOLS ~". 12". 18" S" 



HANDY WAY TO ORDER Simply tear out advertise- 
ment and pencil mark items wanted, enclose with 
money order or check. No letter needed, envelope ad- 
dress is sufficient. You will receive a new copy of this 
ad for ro-orders. 

ON SMALL ORDERS — Include stamps for postage, excess 
will be refunded. Larger orders shipped express collect. 

Resistor & condenser code charts FREE with each order 

BROOKS RADIO&TV CORP. 

84 Vesey St., Dept. A, New York 7, N. Y. 
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Books 




TRANSISTOR TECHNIQUES, Gerns- 
back Library, Inc., New York 11, N. Y. 
5'/ 2 x 8 j/ 2 inches, 96 pages. $1.50. 

Progress in transistors and circuitry 
continues rapidly, but fundamental 
principles remain unchanged. This col- 
lection of Radio-Electronics articles 
on basic techniques and special devices 
should g*o a long way in helping the 
experimenter and technician to under- 
stand and construct more complicated 
circuits and instruments. 

The booklet starts with important 
information for the transistor user. It 
shows how to identify and test tran- 
sistors, how to protect them against 
damage, and how to build an experi- 
mental layout. This is followed by 
various measurement techniques, de- 
sign of oscillators and triggers, stabili- 
zation of amplifiers. A particularly 
interesting* feature is material on tet- 
rodes (now making their appearance 
commercially). 

The many construction articles in- 
clude photos, diagrams and parts lists. 
Among the special projects are devices 
for voltage multiplication, headlight 
control and Geiger counting. — IQ 

SCIENTIFIC USES OF EARTH 
SATELLITES, edited by James A. Van 
Allen. University of Michigan Press, 
Ann Arbor, Mich. 7 x 10 inches, 316 
pages. $10. 

The importance of electronics in the 
satellite program is made apparent by 
the fact that 14 of the 18 chapters refer 
to (or take for granted) the use of elec- 
tronics in measurements or transmis- 
sion of information. The book is a col- 
lection of papers presented at the 1956 
meeting of the Upper Atmosphere 
Rocket Research Panel and contains the 
contributions of 40 leading scientists, 
technicians and military experts. — FS 



COMPUTERS, Their Operation and 
Applications, by Edmund C. Berkeley 
and Lawrence Wainwright. Reinhold 
Publishing Co., 430 Park Ave., New 
York, N. Y. 366 pages. $8. 

Opening with a definition of an auto- 
matic computer and the type of work 
it can do, Section I lists 170 types of 
computers now in use. Section II de- 
scribes digital and Section III analog 
computers. Other types of computing 
machines, ranging from dial telephone 
systems to war strategy machines, are 
then described. A discussion of mina- 
ture computers and their use in train- 
ing follows, considerable reference be- 
ing made to Simple Simon and the 
material appearing' in the 13 articles on 




'CROSS OVER" AT ANY POINT 

3@h as? a© 

N -1 N • 2 A N-2B N-3 

The right note, delivered where needed 
lit the right impedance— thanks to Uni- 
versity's complete line of networks. 

Crossover selections? From 350 to 
10,000 c.p.s. at various impedances. 

Versatile? Take our N-2A and N-2B 
for instance. They can be used singly 
at (klb per active rate of roll-off 2-way 
dividing networks, as 12db low or high 
pass filters, as 12db networks when used 
in pairs, or together as a 8-way. 

The N-l is a quality high-pass filter 
and the N-3 ACOUSTIC BATON with 
presence and brilliance controls is the 
finest 3-way network obtainable. 

To solve your crossover problems, and 
guard against system obsolescence, look 
to University! For complete details, send 
for brochures 78A32 and 78N3I- 



University Loudspeakers, Inc. 

8G So. Kensico Ave., \Vhitu Plains, N.Y. 




BE QUALITY WISE.. BUY QUAL-KITS! 




HI-FI AMP. KIT 

Complete 6 tube-10 watt . 

amplifier. Push-pull I 

beam power output, | 

built-in pre-amp. 5 posi- ■ 

tion selector switch, 3 I 

position record equaliza- | 

tion, LP, RIAA, Eur. Re- 1 
sponse V2 db. 20-20,000 

cps. Output 10 watts at | 
less than 2% INI. Low 

noise level and harmonic ! 

distortion. $26.50 I 

Every kit complete with I 
28 page fully illustrated | 
instruction and assembly j 
manual. Cover and legs ' 
optional. Ml 
*Add IP porcent_for 



HI-FI AM-FM TUNER KIT 

Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1%. Sensitivity is 5 uv 
for 30 db quieting on 
FM. 25 uv AM. Armstrong 
FM Circuit with limiter. 
Foster-Seeley Discrimi- 
nator. 20-20.000 cps re- 
sponse. Full AFC control 
— no drift. Easy assem- 
bly. $28.95* 

Write for FREE catalog 
and name of nearest 
dealer carrying fhese re- 
markable units 
new federal tax 



QUALITY-ELECTRONICS 

3H Chuteh St. Dcpi..« 1N?w T»r1( 1 3, N. ¥. 



LMB 



'SAL-MET' 



LMB Presents The New 

Fit EE I! 1 .'" CATAL* >< • iweniitf rhf Mill unrisinn 
I'liKiniMTiMl line of original hox chassis a-, mami- 
faenireit tiv EMU inelndiiiK new ^^iniaTu^^'. iu>w 
Jiffy, new T.F.. new Uriliry Eleven different 

typts. Hill <lin>n-rit shapes and -izrs. A ivad> ivtyr- 
i'Iht tor eiitfiiiwrs. expfrimfiiU'is or anyone u<inu 
metal bnxps. Send tor your FREE <\\T.\EO<: now! 
"SAL-MET" Non-corrosive Flux— ^oldcr>4 copper to 
aluminum, aluminum to aluminum, any metal to 
an' metal mirin conventional bidder and regular 
hO)«li't'inir mwlHvK Send for borh LMB and '"rfAL- 
MET" Catalog. 

LMB, 1011 Venice Blvd., Los Angeles 15, Calif. 



RADIO-ELECTRONICS 
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BOOKS 



(Continued) 



computer principles by Berkeley in 
Radio-Electronics. Jumping from the 
minature to the gigantic, Univac, the 
IBM types 701, 702, 705 and 704, 
and ERA type 1103 are described. The 
final chapter is on applications of auto- 
matic digital computers and the atti- 
tudes of prospective buyers toward 
them. An excellent appendix, includ- 
ing references to books and other 
sources of information, a roster of com- 
puter manufacturers and a glossary of 
computer terms and expressions closes 
the book.— FS 

TV TUBE LOCATION AND TROU- 
BLE GUIDE (RCA), edited by John F. 
Rider Laboratories Staff. John F. Rider 
Publisher, Inc., New York. 46 pages. 
$1.25. 

Top-view tube layout diagrams show 
the exact location of all tubes, the if 
and detector alignment points, and 
video, audio and sync signal paths in 
all RCA TV receivers produced between 
1947 and 1956. A trouble chart lists 
common faults and indicates which 
tubes may cause them. Voltages on the 
damper and various key points in the 
deflection circuits are listed to aid in 
trouble shooting. Dial-stringing charts 
and series-string heater wiring dia- 
grams are provided where necessary. 



HANDBOOK OF SEMICONDUCTOR 
ELECTRONICS, edited by Lloyd P. 
Hunter. McGraw-Hill Book Co., New 
York. 605 pages. $12.00. 

A comprehensive guide and reference 
prepared by 13 specialists covering the 
design, construction and applications 
of semiconductor devices. The first of 
four sections is devoted to the physics 
of transistor and diode action. Part II 
deals with transistor, diode and photo- 
cell manufacturing processes. Circuit 
design and applications are covered in 
Part III and the last part provides 
background material that may be need- 
ed to understand the theories and 
methods of measurement referred to in 
previous parts. Part IV concludes with 
a 68-page exhaustive bibliography of 
material on semiconductors published 
between 1936 and 1955. 



REFERENCE DATA FOR RADIO 
ENGINEERS, 4th Edition. Compiled 
for and published by International 
Telephone & Telegraph Corp., New 
York. 1150 pages. $6. 

This work is basically the popular 
3rd Edition (1949) brought up to date, 
expanded where developments warrant 
further treatment and with new 
material added on such subjects as net- 
work design of filters, magnetic ampli- 
fiers, Feedback control systems, semi- 
conductors and transistors, digital 
computors, nuclear physics, information 
theory and probability and statistics. 
The new work with its 38 chapters and 
approximately 1,000 tables and illu- 
strations is nearly twice the size of the 
3rd Edition. END 

APRIL, 1957 



WE DOTT NEED ENGINEERS 

. . . but they write to us daily to order our 
GENIAC Electric Brain Construction Kits. 

So do TEACHERS, SCIENTIFIC AMATKl'HS, INDUS- 
TRIAL FIRMS ami schools. (Sot? list Iwlow.) 
THOUSANDS OF SATISFIED CUSTOMERS have bought 
G EN I ACS on a 7 DAY REFUND guarantee 

\Vc art* proud to offer our IK 57 Model, with up to the 
minute improvements for the thousands of new customers 




WHAT IS A GENIAC? 

Here Is a picture of the 1057 Model CENT AC in the dls. 
plav rack (S;i.OO senaratelv) which comes with every kit. 

CENIAr stands for Genius Semi -Automatic Computer. A 
kit of Specially designed switch flecks and racks which 
permit the user to construct moi-e than thirty different 
machines ffollmvlnj? direct Jims and wtrlnp <1iafframs> and 
as manv more as he Is ahle to design himself. These 
machines demonstrate the applications of electric circuitry. 

APPLICATIONS OF GENIAC 
SIMPLE COMPUTER CIRCUITS for binary, decimal aridtnp:, 
subtracting, dividing, multiplying machines. PROHLKMS 
in svmholic logic, reasoning, compaiing. PSYCHOLOGICAL 
TES'TIN'ii and EXPERIMENT GAME PLAYING CIRCUITS for 
tlt-tat-toe and nlm. ACCTARIAL ANALYSIS. 

SOME OF OUR CUSTOMERS 
Allis-Chalmers • Remington-Rand • International Business 
Machines • Manuel Missionary College • Barnard College 
• Westinghouse Electric * Phillips Laboratories • General 
Insurance Co. of America • Lafayette Radio • Rohr Air- 
craft Co. ■ Albert Einstein Medical College ■ Naval Re- 
search Laboratories • Board of Education, Tecumseh. 
Nebraska ■ Los Angeles Public Schools • Jefferson Union 
High School • Oklahoma A & M • Courtland Jr. High 
School • Bell Telephone Laboratories. 

WHAT COMES WITH THE KIT 

BOOKS 1 . SIMPLE ELECTRIC BRAINS, AND HOW TO 

MAKE THEM . . . fi4 page experiment manual. — NEW! 
2. MINDS AND MACHINES . . . *J<H) page text on com- 
puters, automation and cvbernetics. — NEW! 3. WIRING 
DIAGRAMS for basic GENIAC circuits,- — NEW! 4. Begin- 
ner's Manual for the person who has little or no familiarity 
with electric circuits — NEW! 5. GEN I AC study guide 



In comiiut* 



equivalent of a full 
lists additional readings. 

PARTS PANELS, I) IS' ,£ 4, 

tyt. Hardware-, win-, 
more than thirtv machines 
SEND for your GEN I \C n 
comes complete with ove 
books and manuals. We gi 
to keep GENIAC after one 
refund. 

Add 80c west of Miss. S2 outside U.S. 
dress with check or Money Order to 



fu 



damentn 



assembly and 



only Sli».<>5, a bargain, 
tarts and components, 5 
that if you do not want 
on can return it for full 

Name & Ad' 



TV 




8 c 

2 VOLUMES 

Oct ttm Information 
for Yourself 




TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 



RADIO 
SERVICE LIBRARY 



HERE IS LATE INFORMATION 
IN A HANDY FORM FOR 
RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN 
AND STUDENTS 

AtJDELS T.V. RADIO SERVICE 
LIBRARY— Over 1500 Pagea— 
1085 Illustrations & Diagrams. 
1001 Important Pacta & Fig- 
ures on Modern T.V., Radio, 
Electronic Devices at your fin- 
gers' ends. Highly Endorsed. 

INCLUDES TRANSISTORS 

and Transistor Circuits, Recti- 
fiers, Record Changers. P. A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, P.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc.' 

ASK ro stt trt 

17 WILL PAY TO KNOW— 

The Basic Principles — Con- 
struction — Installation — Op- 
eration — Repairs — Trouble 
Shooting. Shows How to get 
Sharp, Clear. T.V. pictures. In- 
stall Aerials — How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, 
Terms, etc. Includes 
Ultra High Fre. 
quency — Valuable , 
for Quick 
Ready Ref- 
erence and 
Home Study. 



MAIL ORDER 

AUDEL, Publtthort, 49 W. 23 St., New York 10, Now York 

Mail AU DEL' S T. V. RADIO SERVICE LIBRARY (2 Vol- 
umes) S8 on 7 day free trial. If O.K. I will remit $2 in 
7 days and $2 monthly until S8, plus shipping charge, 
is paid. Otherwise I wilt return them. 



DeRO 



TV AIDS 

PROFITS 



bMORE FOR YOUR MONEY — 

New and Hot! 

DeRO-Juvenator 

model RPS-2 
For Use In 
PARALLEL 
or SERIES 
FILAMENT 
CIRCUITS 




Employed by 

SAVE SHIPPING CHARGES! Enclose Full Payment 
With Coupon and We Pay Shipping Charges. 



Veterans and Non- Veterans —Get practical training 1 
in top opportunity fields. Prepare now for a better job I 
and a real future. Advanced education or previous 
experience not needed. Employment service to 
graduates 

Enroll NOW— Pay Later 

Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 

Cprr Rftnif Clip coupon for Big Free Illus- 
rElCt DUUn trated Book. No obligation and 
No Salesman Will Call. Act NOW. 



B. W. Cooke. President 



A TECHNICAL TRADE 
INSTITUTE OPERATED 
NOT FOR PROFIT 
Established 1899 
500 S. Paulina, Chicago 



B. W. COOKE, Pres. 

COYNE Electrical School 

500 S. Paulina St., Chicago 12, III. Dept. 47-8 1 H I 

Send FREE BOOK and full details on: 

□ TELEVISION -RADIO 

□ ELECTRICITY-ELECTRON ICS 

NAME i 

ADDRESS 

CITY STATE , 
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/p HQ for the 5 TOP QUALITY brands of »w 

TUBES 

AT SENSIBLE PRICES! 

• Individually boxed • First quality only 
• Brand New • 90-DAY RETMA guarantee 
• No rebrands • No private brands • No rejects 

WRITE FOR LATEST TUBE CATALOG FREE! 



IB35 
■ Q22 
LL-2 
2C3S .. 

3-CS.l 
IDZ1 .. 

ansa 



44 .30 

. iu vo 
i . no 
n .no 

2.25 



■ TO 
J. 34 



3B24W 
3B29 ... 
3BP1 ... 
3C23 ... 
3C31 ... 
3C4S ... 
3J30 . ... 
3K20000LK 



4.75 
4.7S 
1 95 
3.95 
l.OO 
7.00 
25. OO 



Write 

4-65A ... 1S.OO 

4-12SA .. 30.25 

4-2S0A .. 35 00 

4-400A . 45.00 

B24 EL3C 4.50 

4C35 13.50 

4E27 B.OO 

4PR60A 40.00 

SC22 27. OO 

6AKSW .... 1.40 

6C4 20 

6C21 13. SO 

6J4 1.7S 

6J6W 7S 

1SE 1.20 

FG32 4.35 

3STG ... 2.45 
VCSO 32V 8.00 
R 60 1641 1.25 



IK-65 SD23 

7. SO 

HY69 2.25 

RKR72or73 .35 
F123A .... 3.95 
VXR-130.. 1.50 

203A 2.50 

211 50 

2SOR 2.95 

and many others, 



307A 60 

3S5A 11.00 

357A 14. OO 

371B 75 

403A 1.20 

403B 3.25 

404A 12.30 

416A 2S.O0 

4164 39. OO 

417A 3. SO 

417A/S842 

12. OO 
450TH .. 44. OO 
KU 610 .. 3. SO 
WL 655/658 

90. OO 

GL673 .... 12. SO 

701A 1.85 

703A ... 
717A .. 
7 23 A B 
72SA ... 
♦750TL 
BOO 



.35 
7. SO 
3.00 
32. 50 

.90 



2.25 
2.00 
S.OO 



802 
803 
805 
807 

807W/S933 1.7S 
813 
814 
815 



816 .. 

836 .. 

837 .. 

838 .. 
845 . 
866A 
872A 

917 .. 

918 .. 
927 .. 

930 .. 

954 ... 

955 .. 

956 .. 



8.50 
2.50 
2.00 

l.SO 
1.25 
1.25 
.70 
3.00 
1.20 
l.OO 
1.30 



CK1005 -5 35 

CK1007 45 

CK1028. ... 2.35 



1620 

162S 

2050 

2051 

SS17 

5636 

5636A .... 

5642 

S646 

56S1 

S6S4 

S6S6 

567 0 

5675 

5676 

5687 

5691 

5692 

5693 

5703WA .. 

5718 

5719 

57 2S 

5726 

5744 

5749 

5763 

5812 

5814 

5840 

5876 

5881 

5910 

S91S 

6111 

6112 

6130 3c45 
616 



1.00 
.65 
1.35 
2.95 
2.95 
l.OO 
4.35 
1.40 
1.40 
4.50 
1.15 
8.00 
.85 
1.85 
4.75 
5.00 
4.75 
4. SO 
2.00 
2.00 
2.00 
.7S 
1.25 
1.25 
1.25 



4.50 
8.00 
2^95 
.45 
SO 
4.95 
4.95 
6.00 
52.50 



6183 4S0.00 

6201 3 00 

635Q lO.OO 



6539 
8008 
8020 
9001 
9002 
9003 
9004 
9006 



9.00 
3.25 
l.OO 



over IOOO types 



2 COLOR TUBE CARTONS 



Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho- 
graphed in glossy red and black. 
The most distinctive tube carton 
available today. Minimum quan- 
tity: lOO of any one size. Write 
for case lot prices. 

SIZE FOR TUBE PER 100 

Miniature 6AU6. etc Sl.OO 

GT 6SN7. etc 1.25 

Largo GT 183, etc l.SO 

Large G -5U4G. etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No Printing or 
color. Otherwise same as above. 
Same high quality. same low 
prices. Specify "WHITE" when or- 
dering. When color is not stated. 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy only. Ministacker 
holds IO Mini, tube cartons; "GT" 
stacker holds IO "GT" cartons. 

SIZE PER EACH 

Ministacker lVac 

GT 02 

(All cartons & stackers f.o.b. NYC) 




$10.00 Per Case of 1000 FOB NYC. 



INVISIBLE INFRA-RED 
CL-2 LAMP $10.00 

The rtevk't? that makes license free tranmlsslon a 
reality! 2 way voice or MCW can be transmitter] 
o\v mureritrnteU Invisible infra-red rays. Infor- 
1 intlun 011 Mow ti> construct a 2 -way transmit- 
rect-ive st.it ion avail able. 

(1.-2 LAMP, w'info (worth $50) $10. OO 



Electronic Equipment Specials 

DU MO NT S" OSCILLOSCOPE. Model 274A. At less 

than 1 2 reg. price! Exc. cond $65.00 

RCA 5" OSCILLOSCOPE. Model WO-88A. A real good 

buy. Clean, vy gd cond.. $85.00 

RCA TV SW7EP GENERATOR. Model WR-S9A. In exc. 

cond. A bargain at only. - $75.00 

WALKIE TALKIE! BC 611. Exc. cond, In pairs only. 

with batteries. A good buy! $119. OO 

DYNAMOTOR. Vy compact. 12 VDC in. 420 VDC (@ 

2SO ma. int, out. (160 ma. cont.) $9.95 

Lots of 3. each 8.95 

FREQUENCY METER. Lavoie model 105SM (TS-127, U. 

375 to 725 Mcs. Covers citizens band, color TV. 

etc. BRAND NEW in orig. Packing! $34.50 



EXTRA! JUST ARRIVED! 

\lu TONS of the most beautiful Ham. Industrial. 
It.nl i.| st ,ti,>n. and Service tech. transformers in 
existence. Are brand new, predominently ])u Mont 
& RCA. and all at the lowest prices you ever saw. 
Write for special transformer listing. It's FUKE! 



WRITE FOR "BARRY'S GREEN SHEET" FREE! 



TERMS: 25<V„ deposit with order, balance C.O.D. 
All merchandise guaranteed. F.O.B. N.Y.C. 
Subject to price variation and stock depletion 



Barry ELE &r ,cs 

512 Broadway, Dept. RE, N.Y. 12, N.Y. 
Phone: WAIker 5-7000. 



ADVERTISING INDEX 

Radio-Electronics does not assume responsibility for any errors appearing in the index below. 



Aermotor Co 132 

Aerovox Corp 77 

Allied Radio Corp.... 12, 18, 23, 77, 81, 
89, 123, 127, 135, 131) 

Amphenol Electronics Corp 96 

Arkay Radio Kits, Inc 141 

Astron Corp 122 

Audel Co 143 

B & K Manufacturing Co 79 

Barjay Co 133 

Barry Electronics Corp 144 

Belden Manufacturing Co 119 

Bell Telephone Labs 21 

Benco Television Associates, Ltd 12 

Blonder-Tongue Labs 108 

I Brooks Radio & Television 

Corp 118, 142 

I CBS-Hytron 28 

Capitol Radio Engineering 

Institute 15, 148 

| Centralab Division of Globe Union.. 88 

Century Electronics 131 

Circuit Manufacturing Co., Inc. 113 

Cleveland Institute of Radio 

Electronics 11 

Cohnan Tool & Machine Co... 128 

Cornell-Dubilier Electric Corp. ..8, 126 
Coyne Electrical 

School Ill, 121, 137, 143 

Delco Radio Division of 

General Motors 107 

DeRo Electronics 143 

Detroit Tuner Manufacturing 140 

DeVry Technical Institute 7 

Dressner 136 

Dyna Co 116, 134 

Dynamic Electronics 114, 136 

Electro-Voice, Inc Ii.sirie Back Cover 

Electronic Brain Enterprises 140 

Electronic Chemical Co 141 

Electronic Instrument Co. 

(EICO) 29, 30 

Electronic Measurement Corp 110 

Electronic Publishing Co., Inc 112 

Garfield (Oliver) Co 136, 143 

General Industries Co 22 

Gernsback Library Inc. 130 

Guide Lamp Division of 

General Motors 95 

Hawkins (P. E.) Co 140 

Heath Co 62-75 

Hickok Electrical Instrument Co 84 

Hughes Aircraft & Development 

Labs 87 

Hycon Manufacturing Co 106 

IBM 104-105 

Indiana Technical College 126 

In struct ograph 136 

JFD Electronics 27 

Jensen Industries 115 

Jones & Laughlin Steel Corp 90 

Kuhn Electronic Products 140 

LMB 142 

Lafayette Radio 146-147 

Lektron Specialties 132 

Littelfuse, Inc 93 

Mallory (P. R.) & Co., Inc 102, 103 



Merit Coil & Transformer Corp 112 

Miller (Gustave) 145 

Moss Electronic Distributing Co...98-99 
MusiCraft 133 

National Radio Institute 3, 13 

National Schools 5 

Newark Electric Co 114 

Newark Surplus Materials Co 126 

North American Phillips Co 18 

Oelrich Publications 137 

Opportunity Adlets 117 

Oxford Components Inc 134 

Perma-Power Co 135 

Phaostron Instrument & 

Electronic Co 117 

Philco Accessory Division 82-83 

Pilot Radio Corp 120 

Progressive Edu-Kits, Inc 129 

Quality Electronics 142 

Radiart Corp 8 

RCA Institutes 25 

RCA Service Co 124 

RCA Test Equipment 109 

RCA Tube Division Back Cover 

Radio-Electronic Master 123 

Radio Receptor Corp 97 

Radio-Television Training 

Association 19, 20 

Rauland Borg Corp 128 

Raytheon Manufacturing Co 9 

Rinehart Books, 

Inc 86 128, 135, 137, 139 

Rockbar Corp 24 

Ronette Acoustical Corp 136 

Sams (Howard W.) & Co., Inc.. .26, 94 

Service Instruments Corp. ...112 

Shure Brothers, Inc 10, 125 

Sonotone Corp 78 

Soundtronics 137 

Sprague Products Co 101 

Stan-Burn Radio & Electronics 140 

Supreme Publications 115 

Tarzian (Sarkes), Inc...... 138 

Techmaster Corp. 114 

Tenna Manufacturing Co 14 

Thoien's 16 

Triad Transformer Corp 130 

Trio Manufacturing Co 140 

Triplett Electrical Instrument 

Co Inside Front Cover 

Tung-Sol Electric Co 6 

Uncle Sam Recording 136 

University Loudspeakers, Inc 142 

Vaco Products Co 137 

Westinghouse Electric Corp 136 

Winegard Co 17 

SCHOOL DIRECTORY PAGE 145 

Baltimore Technical Institute 

Business Electronics Inc. 

Candler System Co. 

Grantham School of Electronics 

Indiana Technical College 

Indianapolis Electronic School 

Milwaukee School of Engineering 

National Schools 

Pacific International University 

RCA Institutes, Inc. 

Tri-State College 

Valparaiso Technical Institute 

Wayne School, Inc. 



BRANCH ADVERTISING OFFICES: Chicago: 1413 Howard St. Tel. IlOgers Park 4-8000. Los Angeles: Ralph W. 
Ilarker and Associates, fiou South New Hampshire. Tel. DUnldrk 7-232S. San Francisco: Ualbh \V. ltarker and 
Associate* . 444 Market St.. Tel.. CArtlehl 1-24SL. 

FOREIGN AGENTS: Great Britain: Atlas Publishing and Distributing Co.. Ltd.. London K.C. 4. Australia: 

Mcliiirs Agency. Melbourne. France: Krentaiio's, Talis 2e. Belgium: Agence et Menageries de la Urease, Brussels. 
Holland: Trilectron. Heemstede. Greece: International Book & News Agency. Allien*. So. Africa: Central News 
Agency, Ltd., Johannesburg, Capetown. Durban. Natal; Universal Book Agency. Johannesburg. Middle East: Stei- 
matzky Middle Kast Agency, Jerusalem. India: Broadway News Centre, Dadai, Bombay #14. Pakistan: Paradise Book 
Stall, Karachi 3. 
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SCHOOL DIRECTORY 



1€F 



college grads get 
ahead faster! 

. . . have higher incomes . . . athaiuv more rapidly. (J rasp 
your cliance for a ln-tti-r lite, shaiv rcnanU awaiting 
col h'w trained men. I mum-taut firm* vi-.it cainptK regu- 
larly to employ Tri -State I'oilege Biailuates. Start any 
quarter. Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Kadio Knu. tmuxes (TV. 1 "II K. KM. Klectmn- 
io.s). Also Mech.. Civil. Klec. Chem.. Aero., Kiih. 36- 
months in Bus. Adm. ititu. Am*.. Motor Trans- 

port Mtff. ). Snpezior students taster. More professional 
Cltins hours. Small classes. Enrollment limited to l.Vx). 
Iteautihll campus. Well-equipped labs. Prep courses. 
Enter June. Sept., Jan., Mar. Kanie-.t, capable students 
t\vho>e time and budget require accelerated 
y h ■■ n «.< «> iin-l :n nl. st cu-nN) art- in ■ it ■■>! to write 
flij Jean McCarthy. Dir. Adm.. for Catalog and 
"Your Career in Engineering and Commerce." 



TRI-5TATE COLLEGE 



2447 College Avenue, Angola, Indiana 




TOP-FLIGHT 

ELECTRONICS 

Train for technical representative. 
Held engineer, electronic specialist on 
missiles, computers, radar, automa- 
tion, radio. color-TV. Hasie ami ad- 
vanced theory and laboratory. Math- 
ematics. Major firms seket our 
graduates. Dormitories-campus. 21 
months' program. High >cliool mad. 
or ei i divalent. <;.i. approver!. Start 
April, ,lul\, Sept.. Jan. Write for 
illustiated catalog today. 

VALPARAISO TECHNICAL INSTITUTE 

Dept. C, Valparaiso, Indiana 





i#« HIGH SCHOOL*' 1 



No classes to attend. Easy spare-time train* 
rung covers big choice of subjects. Friendly \ 
L 1 instructors; standard texts. Full credit for\ 
I 1 previous schooling. Diploma awarded, 
\ | Write now for FREE catalog HKE-13. 

WAYNE SCHOOL (Uti, ^v s , ,n,t 

/ 2527 Sheffield Ave., Chicago M, Illinois j 



LET RCA TRAIN YOU FOR A 
LIFETIME CAREER IN 

TELEVISION 
ADVANCED 
ELECTRONICS 

Resident classes, day and evening, 
start May 20th. September 3rd, 
November 26th and February 25. 
1958. Free graduate placement 
service. Approved for Veterans. 
Send for free catalog now. 

RCA INSTITUTES, INC. * 

A Service of Radio Corporation of America 
350 West 4th St., New York 14. N. Y. 





ELECTRONIC TECHNICIANS 

ARE IN DEMAND 

TRAINED MEN ARE NEEDED 

NOW! In just 18 months, 
you can complete Electronic 
Technicians training to enter 
this ever-growing industry. 
Day or evening classes. Op- 
portunity for employment in 
local industry. Approved for 
Terms beginning April, July, 
Write for Catalog 111 TODAY. 

INDIANAPOLIS ELECTRONIC SCHOOL 

312 E. Washington St. Indianapolis 4, Indiana 




Korean Veterans 
September, Jan. 



INVENTORS 



Send for 

PATENT INFORMATION 

Book and 
INVENTORS RECORD 

without obligation 

GUSTAVE MILLER 

47-RE WARNER BUILDING 
WASHINGTON 4. D. C. 



REGISTERED PATENT 

ATTORNEY 

ASSOCIATE EXAMINER 
U.S.PAT. OFF. 1922-1929 

Patent Attorney*. Advisor 
U.S. Navy Dept. 1930-1947 

PATENT LAWYER 



F.C.C. LICENSE 

QUICKLY! 

Home Study or Resident Classes 

Our specialty is preparing you 
to pass FCC license examinations 
(commercial, not amateur). Begin- 
ners get 2nd class license in 8 weeks, 
1st class in 4 additional weeks. 

Write For Free Booklet 

GRANTHAM School of Electronics 

Desk 74-D nn Desk 74-D 

1 505 N . Western Ave. \J |{ 82 1 — 1 9th Street N . W. 



Hollywood 27. Calif. 



Washington 6. D.C 




ELECTRON ICS 

Prepare lor unlim- 
ited opportunities 

?e?^7 1,c in ,$ 27 'N 27 MONTHS' 

months. Intensive, specialized courses. Math, flectrlcal 
ei mi nee lit i n, TV. advanced radio theory design. Mud. 
Jabs. Low tuition. Self help. AUo Aero., riieinioal. Civil, 
Kleetrieal. Mechanical Engineer! un. U.S. derive in 3(! ino. 
in Math. . ("hem.. Physics. Eugineeriuk' pivp. onuses. 
G.I. approved. Enter June. Sept., Dec. Mar. I'atalotf. 

INDIANA TECHNICAL COLLEGE 

1547 E. Washington Blvd., Fort Wayne 2, Indiana 



OFFICE AUTOMATION 

Prepare for the future with the only home 
study course instructing application of elec- 
tronic computers to business clerical opera- 
tions. Free Information. 

BUSINESS ELECTRONICS 

Programming Branch, 420 Market Street 
San Francisco 11, Calif. 



ELE€TRQN1€S 



PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 



TELEVISION SERVICING 
BLACK & WHITE— COLOR 



APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 




ENGINEERING DEGREES 

(UNDER AND POSTGRADUATE) 
E.E. Option Electronics 
Earnrd Throug h Home Study 
^Residential Classes Akn Availahlel 
PACIFIC INTERNATIONAL UNIVERSITY 
(American College of Engineering) 
Box 27724-M, HOLLYWOOD 27. CALIF. 



Top Pay Jobs in 



High pay. opportunity, prestige, 
f security . . , all yours, as a qualified Electronics 
I Technician! Get your training NOW in the big, 
I recognized shops, Labs, and TV -Radio Studios 
I at National Schools in Los Angeles, foremost 
f since 19 0 5. Here you work with latest Elec- 
f tronics equipment — professionally installed — 
I finest, most complete facilities offered by any I 
| school. Kxpert, friendly instructors. Personal | 
J attention. Graduate Employment Service. Help 
I in finding home near school. Part time job 
P while you learn. Mail coupon NOW, TODAY 
| for full information. 

NATIONAL SCHOOLS^ 

| National Schools Dept. KX<i-47 J 

* 4000 So. Ftgueroa Los Angeles 37, Calif, f 
I Send Free Electronics Opportunity Book Today | 

f Name Age fTV 

I Address fCl 

l^ity State \fJJ 



Your choice of school 
is highly important 
to your career in 



^ INDUSTRIAL 
ELECTRONICS 




RADIO- 
ISSaiiW TELEVISION 




rj^ ELECTRONICS 

COMMUNICATIONS 



Become an 

ELECTRICAL 
ENGINEER 

or an 

ENGINEERING 
TECHNICIAN 

at 

in Milwaukee 

Choose from courses in: 

ELECTRICAL ENGINEERING 

Bachelor of Science degree in 
36 months. Communications 
or Electrical Power. 

ENGINEERING TECHNICIAN 

Assoc. in Applied Science degree 

In 18 months. 

Electronics Communications 
Electrical Power. 

MSOE located in Milwaukee, 
one of America's largest indus- 
trial centers — is a national 
leader in electronics instruction 
—with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50.000 former students 
Excellent placement record, 

Previous educational, practical 
and military experience eval- 
uated for advanced credit. 



QUARTERS BEGIN OCTOBER, 
JANUARY, APRIL, JULY 

Choose zvisely — -\our 
future depends en it, 
IV rite today ! 




SCHOOL OF ENGINEERING 
Dept. RE-457, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin n,.i^e 

t N itj 



(Name of course) 

- Age 



Send FREE career Ixxiklet 
I am interested in 

Name 

Address _ 

City Zone State .. 

Eligible 'or vets educational benefits? Yes- 
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ELECTRONIC CATALOG 

PACKED WITH MONEY SAVERS 

Packed with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi-Fi systems, lubes, an- 
tennas, Transistor Kits, parts and components, Test Equip- 
ment, new build your own kits, tools, baoks, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS — For the 
economy minded servicemen, dealer, engineer and tech- 
nician CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO-DAY. 



PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 




PK-100A TRANSCRIPTION TURNTABLE 



New 3 -speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow. rum- 
ble and flutter content. Heavy 12" Cast aluminum rim-driven turntable. Variable speed Control permits 
adjustment of cacti speed within ± 7 <7o using efficient frictionless magnetic brake. Heavy-duty constant 
speed 4 -pole induction, motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Si/.e: 
UV"" X H" and requires 2\ } " Clearance above and It J < \ " below motorboard. For 110-i:*0V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. vvt., 20 lbs. 

Net 49.50 



PK-100-A 

This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of 
"viscous-damping." The arm is supported at a single point by a pivot and jewel bearing having negligible 
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This 
damping control permits high compliance and negligible tracking error, and prevents- damage to either 
record or stylus should the lone arm be accidently dropped. Low frequency resonance, skidding and groove- 
jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually 
all hi-fi cartridges by means of precisely engineered adapters which simplify installation and provide proper 
stylus pressure. 

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 2 Va Iba. 

PK-90 Net 15.95 




LAFAYETTE'S fm-am tuner kit 



• SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 

• MEETS FCC REQUIREMENTS FOR 
RADIATION 

• GROUNDED GRID TRIODE AM- 
PLIFIER 

• ARMSTRONG FM CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 

• AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of its design and the quality of 
its components combine to pro7ide this compact 
high-fidelity FM-AM tuner with superb char- 
acteristics normally found ill units costing sev- 
eral times as much, and with performance un- 

belierable ai (his low price. Features Aimstrnng FM circuit with limiter and Foster-Seeley 
dis Tiininator Simplified tuning with ;Iide-rule dial and flywheel eounterweighted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper-plated 
and lacquered finish. SPECIFICATIONS 

FREQUENCY RANGE: FM, SS-108 MC ; AM. 530-lfijO KC. ANTENNA INPUT: FM. 

300 ohms: AM, Ferrite loopstick and high impedance external antenna. CONTROLS: 
2— a function control for AM, FM, PHONO, TV and a tuning/AFC defeat control. DIS« 
TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FM, ± .5 db 20 to 
20.000 cps: AM. ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 «v for 30 dh quieting; 
AM. Loop sensitivity 80 ziv/meter. SELECTIVITY: FM, 200 KC bandwidth, 6 db down — 
KC FM discriminator peak to peak separation; AM. 8 KC bandwith, 6 db down. 
IMAGE REJECTION: 30 dh minimum. HUM LEVEL: t»0 db below 100% modulation. 
TUBE COMPLEMENT: 2-12AT7, 1-6BA6. 1-0BE0. 2-6AU6. 1-6AL5 plus 1-6X1 rectifier. 
SIZE: 5*4" high x 9%" wide x 9%" deep (excluding knobs). CONSUMPTION: 30 watts. 
For 110- 120V. 60. cycles AC. Less metal case. Shpg. wt.. 9 lbs. 

KT-IOO kit. less cage Net 34.95 

ML- 100— Metal cage for above, shpg. wt., 3 lbs Net 5.00 



3 WAY HI-FI SPEAKER SYSTEM 



ft "gpf!? f E. 

SK-6 7 

CV 74 -A- complete 3 -way system capable or per- 

•■^•'^ formance heretofore found only in systems 

at many times this price. The compo- 

♦ 15" Woof or with 31 S az nents were specially selected by Lafayette 

woorer witn ot.d ox 80und engineer8 t0 offer the maximum 

Magnet in audio fidelity at the lowest price 

* «" *4i*l possible. Includes continuously variable 
o mia-range speaKer presence and brilliance controls. Offers 

* Acoustical Lens Tweeter superb reproduction across the entire 
4 , ... - . | audio spectrum. Shpg wt.. 25 lbs. 

♦ 3 -Way Crossover Network sy?3 * Net 55 50 

HW-7 Hi-Fi Tweeter w/Acoustic Lens 

LN«3 3-way Crossover Network with Controls Z'Zl 

LN«2 2-Way Crossover Network with Control 8.75 



LAFAYETTE MATCHED HIGH 
FIDELITY PHONO SYSTEM 



Reg. Value 
150.55 - 
SALE! 
119.50 




G.E. Triple Ploy 
Diamond .Sapphire Sty IPX. |^ 



RC-121 





Ml 

finer 
At 

Tb'»* 
price 




NEVER — in the annals of HIGH-FIDELITY has a phono sysUm 
of this quality — at this price— been offered. A Lafayette "hest 
buy" system designed around the new Lafayette LA-^9 amplifier. 
The performance of this Phono system surpasses the mo9t critical 
requirements of music lovers. Twenty four combinations of rec- 
ord equalization provide an almost endless variety of tone com- 
pensation to match varying recording characteristics. This sys- 
tem includes the famous Garrard RC-121 ''Renown 4 *P«*« 
automatic and manual record chancer, LAFAYETTE LA-59 
18 watt amplifier with features found only in the most expensive 
amplifiers. G.E. triple-play— turnover cartridges with genuine 
G.E. DIAMOND SAPPHIRE STYLl, AND LAFAYETTE 
SK-58 12" coaxial HI-FI speaker. All units are supplied with 
plugs, jacks and prepared color-coded interconnecting cables for 
quick easy installation. For 110-120 volt. 60 cycle AC. Shpg. 
wt. 50 lbs 

H p. 1 54— Complete Phono System Net 119.50 



165-08 LIBERTY AVE. 
JAMAICA 33, N. Y. 



NAME SEN0 

ADDRESS f 

city tAfA YETtE 

zone CATALOG 



STATE 
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LAFAYETTE SENSAT S ,N 

■ VlAlUtO'. at LESS than th« PRirn ~t in 



at LESS than the PRICE of KITS! 




LAFAYETTE SIGNAL GENERATOR 



NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 
^ BEEN OFFERED AT SUCH A PRICE! 

• FREQUENCY 120 KC TO 260 MC 

• 120 KC TO 130 MC ON FUNDAMENTALS 

• LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form fit almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate siftrwils of 120KC — 320KC, 
32 0KC— 1000KC, 1MC-3.2MC — 1 IMC. 11MC-38MC and 
3 7MC- 130MC all on fundamentals with calibrated harmonics 
from 120MC to 2(>0MC. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of 4 00 
CPS or use of any external source at other frequencies. For 
audio testing the i 00 cycle signal can be used separately. 
Outputs are unmodulated RF, modulated KF and 400 CPS audio. RF output is in excess of 100.000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit design. Has a fine ndjustment RF control. AF output is 2-3 volts, AF input is 4 
volts across 1 megohm. Large cleai 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for KXT-MOD input and 1NT-AF for audio tests eliminate need 
for speciai AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures GVb" x 10" x 4V2". Comes complete with pair of leads. AC line cord 
and plug. Operates on 105-125V f>0-fi0 cycle AC. Shpg. \vt.. 8 lbs. 

LAFAYETTE LSG-10 SIGNAL GENERATOR 22.50 



22.50 



"'""I*" A , C : DC V °W WULTITESTER 

2,000 ohm per volt Sensitivity on both DC and AC 





LAFAYETTE CAPACITANCE-RESISTANCE TESTER 
WITH M IN-SET QUICK CHECK" 



FULL SCALE RANGES 

?L Vo L ts: °- 10 '' 0-50; o- 
500; 0-1OOO Volts - AC 

°- ,0; 0- 5 °; 0-500- 
0-1000 Volt,_0C CurreS; 
500 00 and 500 mo - 
« f ' O ""0-'0K;0-lM«fl 
— Decibels:- 20 to +22- 
+ 20 to 36 db (0 d b i' 
0.775 VJ-Copoc/fy.. 250 
mmrd to 2 mfd-.00S mfd 
O 1J1 "'t^'P"* Ranges: 
So t?s °" 500; 0 }000 




high quality and sensitive 1 60 !SlSi ment (not a k ''> with 
Per volt on both AC and DC Si«rU mP i meter; 2000 oh ™ 
precision resistors, 3 " mete ' Fe s *'«ftor switch. 1% 
accuracy and ruggednesT In attr^i S e * tre . m « versatility. 

Jos- St Uads and ■>■"«.«. Shipping weight 
K W-27A 

• Complete 8.95 



COMPLETELY WIRED AND TESTED 

• TWO INSTRUMENTS IN ONE 

• CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

• 4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 

• CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENS 

• 2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

Here is a '"must" for servicemen and lab technicians. A 
completely self-contained AC operated capacitance and 
resistance bridge, plus a <|uick check for in t he set test- 
ing. Large 5 direct reading scale has 1 ranges of .0000 1 
-.005 MFD. .001-. 5 MFD, .1-50 MFD and 20-1000 MFD. 
Resistance ranges are 100-50.000 OHMS and 10,000 
to T> megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit — no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 
you choice of 25, 150, 250. 350 0/ 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 % . Operation is simple and accurate, using 
magic-eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 14V 2 "L x 8y 4 "ll x 5"D. Shpg vvt. 19 lbs. 

MODEL IC-4 NET 34.50 




LAFAYETTE CAPACITOR-RESISTANCE TESTER 

COMPLETELY WIRED AND TESTED 



21.50 



COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .OOOOI 
TO 10OO MFD AND 100 TO 5 MEGOHMS 
A stable and accurate bridge type circuit measures capacitanct in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD. .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10.- 
000 to 5 megohms. Check leakage undt-r actual load with choice 
of 25, 150. 250, 350 or 150 volts available by selector switch. 
Power factor control from 0 to 5 0%, Checks for leakage, open, 
short, or intermittent operation. All readings taken dirt-cl I v off 
scales after setting magic eye to maximum. Completely self-con- 
tained power supply. Attractively finished steel case with rounded 
corn-rs and etched panel. Operates from HOY AC Size 9 3 /e"L x 
7Vs"H x 5V 4 "D. Shpg. wt. 10 lbs. 

MODEL LC-13 NET 21.50 



HIGH SENSITIVITY 20,000 OHM 

PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 



LOOK AT THESE 
FULL SCALE RANGES! 
D.C Volfs: 0-6; 0-30; O- 
1 20; 0-600; 0- 1 200; 0- 
6000 Volts — A.C. VOLTS: 
0-6; 0-30; 0-120; 0-600; 
0-1200 Volt* — RESIS- 
TANCE: 0-1 OK; 0-100K; 
O-l Meg; 0-10 Megohms— 
D.C. CURRENT: 0-60 Micro- 
amp; 0-6; 0-60; 0-600 
Milliomps — DECIBEL: - 20 
to + '7db (Odb— 0.774V) 

— CAPACITY: .0O01-.01; 
.005-.15 mfd — INDUC- 
TANCE: 20-2000 millihenry 

— OUTPUT RANGES: 0-6; 
0-30; 0-120; 0-600; 0- 
1200 Volts 

The new Lafayette high sensi 
tivity Multitester is a complete 
instrument (not a kit). In ad 
dition to its unusual sensitivit' 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10,000 OHMS 
PER VOLT ON A.C, and the 
extraordi nary number and scope 
of its ranges, it is packed with 
features that would make 
cost at least twice as much if made in this country. Uses 
1 "o precision resistors, silver contacts On selector switch 
35 ua 8" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt 
age source required for low capacity range is 120V A.C. for 
high range capacity and inductance scale is <>V A.C. Attrac- 
tive plastic front with metal bottom. Size 6 x /+ "x4 */ A "x2 Vb ** 
Complete with batteries and leads. Shipping weight 4 1 '■•» lbs 

RW-30A Singlv, Each 19.95 

In lots of 3. Each 1*.2S 




19.95 



BUILD A 6 TRANSISTOR SUPERHET RECEIVER 



5 




FOR GROUP AND 
I PRIVATE LISTENING 



33 



• 100% SUBMINIATURE PARTS — NO COMPROMISES! 

• LABORATORY DESIGNED — SENSITIVE, SELECTIVE, STABLE! 
^ • CLASS B PUSH-PULL AMPLIFICATION — PLENTY OF POWER! 

Transistor- wise Lafayette is proud to present its 6 Transistor Superhet Receiver Kif KT-119. An out- 
standing achievement of constant research and design, this kit represents the optimum in sensitivity, 
selectivity and stability. You'll be amazed at its superior commercial quality! You'll be elated with 
its surprising performance! The circuit, using 3 high frequency RF Transistors, 3 dependable audio 
Transistors and Crystal Diode, features a specially matched set af 3 I.F.'s, Oscillator, High-Q Loop, 
Class 8 Push-Pull Audio Amplification, and Transformer Coupling in audio and output stages. Special 
care has been taken in the design for exact impedance matching throughout to effect maximum trans- 
fer of power. Has efficient 2 3 / 4 " speaker for exemplary reproduction, and earphone jack for private 
listening. Complete with all parts, transistors, pre-punched chassis, battery and easy-to-follow step- 
by-step instructions. 6" x 3W x l'/jt". Shpg. wt., 3 lbs. 

KT-119 — Complete Kit— less Case Net 33.50 

MS-339 — Sturdy, attractive brown leather case with carrying strap for KT-119. 6" x *% AF 

x I %*. Shpg. wt., 1 lb... . Net 

MS-279— Sensitive matching earphone. ., Net 2 39 



I A F Mm it F TTTT F O /k ^\ I ^% nsTBnsii *o°to x n^ 

JT^ m m ■■ ■ ■ !■ |lf^|/| ^ I Mil Wn PLAINFIELD,N. J., 139 West 2nd St 

1AMA1CA33; N.Y. 165 08 Liberty AVe, Writ, for FREE Bargain Paclced Catolo fl » ^SS^Y^ FE^m id. 
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c£a£a Launched 
Thousands of Careers 
is yours FREE 

Tells how you can be successful 
in RADIO-TV-ELECTRONICS 

Send for Your Free Copy Today! 



This is a brand new edition of the 
book which has launched thousands 
of men on good-paying careers ill 
radio-tv-electronics. 
It brings you completely up to date — 
answers important questions on new- 
est career developments in electronics, 
including Radar, Guided Missiles, 
Servomechanisms, Computers, as well 
as Aeronautical Electronics, Broad- 
casting (AM, FM, TV), Military, 
Navy and CAA Electronics, Commu- 
nications and Electronics Manufac- 
turing. 

This book, "Your Future in the New 
World of Electronics," also shows you 
how CREI Home Study leads the way 
to greater earnings in the booming 
electronics world. 

However, CREI does not promise you 
a "snap." With an accredited techni- 
cal school 'such as this you must study 
to convert your ambition into techni- 
cal knowledge you can sell in the 
fabulous Electronics market. 
Since its founding in 1927, CREI has 
provided thousands of professional 
electronics men with technical educa- 
tions. During World War II, CREI 
trained thousands for the Armed 
Services. Leading firms choose CREI 
courses for group training in elec- 
tronics, at company expense, among 
them United Air Lines, Canadian 
Broadcasting Corporation, Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, All-American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp., and U. S. Information Agency. 
CREI courses are prepared by recog- 
nized experts, in a practical, easily 
understood manner. You get the 
benefit of time-tested study assign- 
ments under the personal supervision 
of a CREI staff instructor. This is ac- 
complished on your own time, during 
hours selected by you, and controlled 
by your own will power. This com- 



plete training is the reason that grad- 
uates find their CREI diplomas keys- 
to-success in radio, TV and Electron- 
ics. CREI alumni hold top positions 
in America's leading firms. At your 
service is the CREI Placement Bu- 
reau, which finds positions for ad- 
vanced students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far ex- 
ceed current supply. Now is the time 
of decision for you. Luck will not 

TECHNICIANS ; | 
L : ^ w Vn* F^i^l* 

Klll^V^P "Ut CUSS I 

tr*™ jagg 'S^** r 

ilivctftfy f"| w products ■ . 
development of new P or 

Only those _ w«<» 3 0 v^rs \ 



l 01 ^ Si, nd 3 year, 
equal t V ain ^ |n ^ c tal expe"- J 
ei „e ^ill -be cm A appll . 

DA. ^tV^NT-mC Co,, Inc. 
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propel you forward unless it finds you 
trained. Contacts won't budge you an 
inch unless you have the skill to back 
them up. The answer is: Technical 
Training . . . and willingness to learn. 
Together they • will bring you in- 
creased earnings in this new Age of 
Electronics. Fill out the coupon below 
and mail it now. We'll promptly send 
you your free copy of "Your Future 
in the New World of Electronics." 
The rest — your future — is up to you! 

CREI alio offers Res/dence Training at 

same high technical level in Washing- 
ton, D.C. Classes start at regular inter- 
vals. Qualified residence school gradu- 
ates earn degree "Associate in Ap- 
plied Science." Check coupon if you 
prefer residence study. 
KOREAN WAR VETERANS: If eligible 
for training under the new G.I. Bill of 
Rights, check the coupon for full infor- 
mation. 

Industry Calls for CREI 
training By Name . . . 
SO SHOULD YOU! 

Here you see an actual help 
wanted ad from the San 
Francisco Examiner, April 1, 
1956, one of many which 
specify "CREI or equal" 
training. This shows that in- 
dustry approves CREI train- 
ing, even insists on it. 



FILL OUT AND MAIL TODAY— BEFORE YOU FORGET IT 



CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 144-W, 3224 16th St., N.W., Washington 10, D.C. 
ECPD Accredited Technical Institute Curricula 

Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics" .... 

describing opportunities and CREI home study courses in 
Practical Electronics Engineering. 



I CHECK lU Practical Radio Elec tronics Engineering 
I FIELD OF Broadcast Radio Engineering (AM, FM, TVJ 

I GREATEST f □ Practical Television Engineering 

INTEREST 1Q Practical Aeronautical Electronics Engineering 



B 



Name Age.. 



Street 



City Zone State 

CHECK: □ Home Study Residence School □ Veteran 



To help us answer your re- 
quest intelligently, please 
give the following infor- 
mation* 

EMPLOYED 

BY 



TYPE OF 
PRESENT WORK- 



SCHOOL 
BACKGROUND.. 



ELECTRONICS 
EXPERIENCE 



!N WHAT BRANCH OF 
ELECTRONICS ARE YOU 
MOST INTERESTED? 
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RADIO-ELECTRONICS 
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ELECTRO-VOICE 
Low-Frequency 
Drivers 





Model 18WK, 
Net $115 



Model 13 W, 
Net $115 



Model 15WK, 
Net $85 



Model 15W, 
Net $85 



Model 15BWK, 
Net $43 



Model 15BW, 
Net $43 




ELECTRO-VOICE 
TRX Extended-Range 
Integrated 3-Way 
Loudspeaker Systems 




Model 12WK, 
Net $65 



Model 12W, 
Net $65 



Model 12BW, 
Net $33 



Model 15TRX, 
Net $145 



Model 15TRXB, 
Net $79 



Model 12TRX, 
Net $120 




ELECTRO-VOICE 
Radax Coaxial Integrated 
Full- Range 




2- Way Loudspeaker 
Systems 





Model 12TRXB, 
Net $64 



Model SP12, 
Net $65 



Model SP12B, 
Net $33 



Model SP15, 
Net $85 




Model SPSB, 
Met $29.50 



ELECTRO-VOICE 






i 

1 


Mid-Bass 






ELECTRO-VO CE 


Driver-Horn 






Coaxial Mid- Range 


Assembly 






Drivers 






r M 







Model SP15B, 
Net $43 



HIGH-FIDELITY SPEAKERS 

Outperform, Outsell Them All! 

First in sales of Hi-Fi Equipment, the most 
complete line of High Fidelity Speakers. 

ELECTRO- VOICE manufactures the most complete high-fidelity 
product family . . . speakers, speaker systems, speaker en- 
closures, amplifiers, preamps, tuners, phono cartridges, do-it- 
yourself enclosu re kits, and microphones. Available at leading 
hia,h fidelity distributors. 

See, Hear Electro-Voice — Today's Best Setting r%h Fidelity — 
At Your E-V Hi-Fi Dealer Today I 
Write for Catalog 118-W74. 



ELECTRO-VOICE, INC. • BUCHANAN, MICHIGAN 

Canada: E-V of Canada, Ltd* 73 Crockford Boulevard, Scarborough, Ontario 
Export: 1 3 East 40th Street, New York 1 6, U. S. A. Cables: ARLAB 



ELECTRO- VOICE 
Diffraction Horns 





Model 828HF with 
A8419, Net $28 



Model 848HF, 
Net $52 



Model 847HF, 
Net $33 



Model 6HD, 
Net $22 




ELECTRO-VOICE 
H-F Drivers 




ELECTRO-VOICE 

Super-Sonax 
Very- High-Frequency 
Drivers 




Model 8HD, 
Net $18 



Model T25A, 
Met $58 



Model T10A, 
Net $42.50 



Model T35 
Net $33 



Model T35B. 
Net $21 
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When the picture symptom is "unstable sync"— check into that sync separator, 
sync amplifier, video if, and video amplifier, and use RCA Tubes when you 
replace. 

Designed and built to some of the tightest electrical tolerances in the tube 
business, RCA Tubes are the answer for replacement types that fit the circuit. 
Take the RCA-12AU7 and 6SN7-GTB, as examples. In these types, plate current 
cutoff characteristic is extremely uniform from tube to tube. And stability is 
excellent— even under wide variations in heater voltages. When you replace— 
go 100 per cent with "RCA's", and watch your bench-time drop. When you order 
-tell your distributor "RCA only" and watch your profits grow. 

RECEIVING TUBES 

Radio Corporation of America 
Tube Division Harrison, N. J. 
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